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Simoniz Protects Cars 
from "Sunburn* 


Your car, too, will get sunburned — 
soon dull and fade, unless Simonized. 
Simoniz prevents this damage. In 
fact, it gives perfect protection to 
the finish the year ‘round and in all 
weather. Simoniz is more than a 
“wax” or a “polish.’’ Though easy to 
put on, it’s hard to wear off... and 
something every car needs to stay 
beautiful. If the finish is dull, first 
clean it with Simoniz Kleener. Faster 
and easier to use. Safer. More eco- 
nomical. It will make your car sparkle 
again like new. Then apply Simoniz 
for protection and lasting beauty. 
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Setting up the fram- 
ing for a small house 
with ‘‘metal lumber.” 
It can be sawed with 
a hack saw and easily 
assembled with nails 





“Metat lumber” re- 
sembling ordinary “two- 
by-fours” is now making 
its appearance in small- 
home construction. Con- 
sisting of a composition core sheathed with 
metal; it can be sawed with an ordinary 
hack saw, fastened with nails, and easily 
assembled into framing right on the job. 
Because of its design, it is termiteproof as 
well as fireproof. In many. new homes it is 
being used in conjunction with speciai 
lightweight steel floor beaming and pre- 
cast fireproof composition floor slabs to 
provide miniature “skyscraper” construc- 
t10n. 


SPRING CLIPS RENEW 
WORN ELECTRIC SOCKETS 


Worn electric outlet sockets that no 
longer make good contact when a plug is 
inserted in them can be renewed easily 
with phosphur-bronze spring clips now on 
the market. No rewiring is necessary. The 
clips are simply slipped over the prongs 
of the plug, two projecting tabs holding 
them in place. They are equally effective 
for renewing worn plugs with loose or 
worn prongs. 

















Slipped over the prongs of an electric plug 
these spring clips insure perfect contact 
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HINGED WINDOW UNIT 
FOLDS IN FOR CLEANING 


WITH a new-type window, both cleaning 


and ventilating are simplified. Arranged 
so they can be easily pulled inside the 
room, the double sash can be washed with- 
out once reaching outside or using a step- 
ladder. They also provide an easy method 
of ventilation, since the lower sash can be 
tilted in to allow a good circulation of air 
without admitting rain or snow or creating 
a draft. 
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UCSTLIONS 
7 
FROM HOME OWNERS 


Q.—1 wou Lp like to know of a good finish 
for the pine-log side walls of my summer 
cabin. —F. E. K., Cascade, Idaho. 

A.—oneE of the best finishes for peeled logs 
consists of three coats of boiled linseed oil ap- 
plied warm. The first coat should contain 
twenty percent turpentine, the second ten 
percent, and third should be used unthinned. 
Allow two weeks between coats. 

KEEPING PUTTY MOIST 

K. D. G., cHIcaco, ILL. When putty, dries 
too quickly and crumbles, the cause of the 
trouble generally can be traced to the fact 
that the dry wood of the window frame ab- 
sorbed too much of the oil in the mixture. 
To prevent this, apply a coat of good quality 
house paint to the frame before placing the 
putty. A good durable putty can be made by 
mixing paste white lead with an equal weight 
of whiting and adding boiled linseed oil until 
the right consistency is obtained. 


FILLER FOR FLOOR CRACKS 


Q.—Is THERE any inexpensive mixture that 
I can make up for filling the cracks between 
the boards in an old wood floor?—H. L., 
Austin, Tex. 

A.—IF THE gaps are not too wide, they can 
be filled with a mixture of sawdust and var- 
nish. Wide cracks should be filled with strips 
of wood cut to fit and glued in place. 


MENDING MARBLE SLABS 


D. J. B., SEATTLE, wAsu. Cracked marble 
slabs generally can be mended by cementing 
the pieces with an adhesive made up by mix- 
ing plaster of Paris with powdered gum ara- 
bic in the proportion of four parts to one by 
volume. 


MEASUREMENTS FOR AWNINGS 


T. P., PLATTSBURG, N. Y. Three dimensions 
should be given when ordering awnings—the 
outside width from one side of the frame to 
the other, the height of the awning exclusive 
of the scalloped edge, and the distance the 
awning should project from the house. 


COATING WINDOW SCREENS 
G. S. A.. NEW HAVEN, CONN. Asphaltum 
varnish thinned with turpentine forms a good 
protective coating for galvanized window 
screening. Apply it with a close-grained sponge 
instead of a brush to avoid clogging the open- 
ings between the wires. 


CLEANING A BRICK MANTLE 


Q.—Is THERE any easy way to clean a brick 
mantle ?—R. D., Minneapolis, Minn. 

A.—A SOLUTION of one part muriatic acid 
in ten parts of water generally will do the 
trick. Work it into the stone with a stiff 
brush. Do not allow the acid to remain on the 
brick too long, however, and wash it off thor- 
oughly. 


TEMPERATURE FOR PAINTING 


D. B., DENVER, coLo. A cold surface as well 
as grease or oil can cause paint to “crawl.” If 
painting is done in cool weather, follow the 
sun around the house so that the surface will 
be warmed. 


FOR STICKING DRAWERS 


H. P., poston, MAss. Drawers will slide 
nore easily if a good coating of soapstone is 
rubbed into the bottom edges. 


Melvin Purvis, former 
G-Man, employing 
the instrument used to 
determine the gun from 
which a bullet was fired 


HEN the rataplan of gunfire 
hushed, Public Enemy Number 1 lay 
sprawled on the street. This gangster’s 
swift justice at the hands of law and order 
marked the beginning of the end for one 
of the most vicious gangs in the history of 
crime. And in this spectacular man hunt, 
as in most others, scientific skill and close 
attention to detail played leading parts. 
These are the similarities between the 
manufacture of Gillette Blades and crime 
detection, although I didn’t know this 
until my recent inspection trip through 
the Gillette factory. Previously I had 
taken razor blades for granted. I couldn’t 
imagine the scientific skill, expert crafts- 
manship and tremendous care that is lav- 
ished on the Gillette Blade. 


I saw things on my visit to the factory 
that are almost unbelievable. Yes, I saw 
wonders that a non-scientific mind simply 
cannot grasp. The automatic control 
mechanism on the electric hardening 
furnaces positively awed me. In these 
furnaces the world’s finest steel is treated 
with more heat or less heat as required 

































Getting the Drop 


on Public Nuisance No. 
By Melvin Purvis 


Former G-Man and Nemesis of Gangdom 


for utmost uniformity with the correct 
standard. This system alone was evolved 
at a cost of many thousands of dollars 
and years of research and labor. 

Familiar as I am with the microscope 
I was greatly impressed with -Gillette’s 
constant use of this scientific instrument 
to assure perfection in the finished prod- 
uct. I marvelled at a photo-electric device 
developed by Gillette which measures the 
sharpness of the blade edges, and guides 
the skilled technicians who keep the huge 
grinding machinesin tune. These machines 
weigh four tons each and can be adjusted 
to a fineness of 1/10,000 of an inch. 


Most impressive of all is the precision 
of every operation. A trip through the 
factory is a revelation to one who appre- 
ciates accuracy and meticulous attention 
to detail. More than that, a man leaves 
the Gillette plant with a feeling of grati- 
tude to these experts who have the drop 
on Public Nuisance No. 1— these Gillette 
scientists who have made the removal of 
unsightly bristles so much easier and more 
comfortable for every man. 


With these important facts before you, why let anyone deprive you of shaving comfort 
by selling you a substitute! Ask for Gillette Blades and be sure to get them. 


GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS. 
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Reader Doesn't Get the Swing 
Of This Pendulum 


THE article “‘Push-Button Museum Shows 
Secrets of Science” in a recent issue inter- 
ested me considerably but I still don’t under- 
stand how the Fou 
cault pendulum dem- 


onstrates the rotation MAYBE WE ARE 





oizzy / 
of the earth. It seems Y! 
to me that the Fou- = /_ BLATT 
SS » 
cault pendulum YWAR POLITICS 
changes its line of .\ MURDER 
> )TRIKES 





motion because of air 
currents or other laws 
applying to a swing 
ing pendulum. If the 
Foucault pendulum 
were affected by the 
rotation of the earth, 
wouldn't all grandfather’s clocks come to a 
stop, and trains be derailed, and wouldn't we 
be dizzy all the time ?—H.N., Lodi, N. a, 


Would Get to the Bottom 
Of Well-Hole Astronomy 


Once again, in the May issue, a reader 
claims to have seen stars in the daytime from 
the bottom of a deep pit. While science says 
that it is not so, the large number of eye- 
witnesses to the contrary suggests that there 
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is some illusion or effect which convinces 
these people that they see stars. Some years 
ago, when this subject was under discussion, 
I thought of a possible answer which may 
interest many readers as well as H.M. VanD., 
of Lynn, Mass. The mineral mica is widely 
distributed as a constituent of rocks and soils, 
If a person descending into a shaft, well, or 
pit disturbs dust containing minute fragments 
of mica, the latter may be suspended in the 
air fora long time because of its light weight 
and relatively large surface. The observer look 
ing up to the entrance sees twinkling lights as 
these minute flakes turn over and over in de- 
scent. These, I believe, are his “stars.” It 
might take hours for a single flake to sink 
down a shaft of considerable depth. Finely 
powdered mica is employed in physics lectures 
to show the path of light beams in darkened 


rooms and the effect is striking. A fragment of 
mica would give a flash of light even though it 
were nearly microscopic in size. Has any as 

na constellation under these 


tronomer ever set 
conditions 2—S.B 


B., New York City, N.Y. 


Brain-Wave Experiments Turn 
His Thoughts to Telepathy 

ArTER being a subscriber to your magazine 
for a number of vears, I would now like to 


have a word mvself 
in your “brain-storm” 






‘a . 
department. The ar | a ? 
ticle “What Happens } = 9) 
When You Think,” in / 


the May issue, was ee ate 

G —. 
most interesting and I ¥ J dxf 
hope you will give us ‘ A an 


more like it. I believe 
such experimenting 
with the action of the 
brain will open the 
path to telepathy or 
thought transmission 
Why can’t messages be sent to the brain as 
well as from it ?—C.E.M., Slater, S.C. 








Antenna No Yardstick, 
This Reader Maintains 


M.G., or Brooklyn, N.Y., suggested in a re- 
cent issue that an area of a metallic object 
could be found by employing that object as a 
radio antenna. I do not believe there is any 
direct mathematical proportion between an- 
tenna area and speaker volume. It is quite 
true that, other conditions being equal, ad- 
dition of more antenna brings an increase 
in volume, but it does not seem possible that 
any definite relationship could be worked 
out. Adding to the antenna length in units 
of twenty-five feet usually brings a volume 
increase up to 100 feet. From then on, the 
increase is uncertain. As regards the use of 
this method for measuring nonmetallic solids, 
I have never heard of any such solid which 
offered much of a path to high-frequency cur- 
rents. I know that these currents are some- 
times capricious, but they usually stick to the 
same conductors as their more docile relatives. 
—L.B.C., Crown Point, Ind. 


Flash-Light Rifle Old Stuf, 
Says Tommy Atkins 


I am a British Tommy stationed in a very 
out-of-the-way place, but that does not mean 
that I am behind the times. I still manage to 
get your magazine which is posted to me by 
friends in America every month. In looking 
over some old issues, 
I am prompted to 
make a few remarks 
about items that have 
come to my attention. 
One short article told 
how a powerful flash 
light could be fixed 
under a rifle to be 
used in night hunting. 
In a following issue, 
I noticed a letter from 
a reader who claimed 
the idea was imprac 
tical. This idea is not only practical but very 
successful out here in India for big-game 
hunting. I have actually witnessed the shoot- 
ing of mountain lions and tigers by a hunter 
using a rifle equipped in this manner. In an- 
other issue, a reader asked if anyone had ever 
seen a midnight rainbow. A number of my 
comrades and myself saw such a phenomenon 
a short time ago. It was caused by moonlight 
shining through a layer of moisture—con- 
firmed the next day when we had one of our 
rare downfalls of rain—A.B.T., Multan, India. 


In This Case, the Plane 
Is Quicker Than the Ear 


As an old reader of your magazine, I have 
seen problems come and go on the pages of 
Our Readers Say. Here’s one that was sug- 
gested to me when I read about an Italian air 
school where they hope to attain a speed of 
600 miles an hour. That is getting near the 
speed of sound. Suppose they develop planes 
that can travel as fast as sound waves; if you 
were near ‘the line of flight of such a plane, 
what would you hear as it went by at full 
speed? The sound couldn’t run ahead of the 


THEY'LL WANT 
ME TO GROW A 
BULLSEYE next! 


So) 


Peas, te 


Kop. 








plane and reach you before it; and when the 
plane had passed you, it would be retreating 
at the speed of sound transmission, so that 
none of the noise could get back to you. 
Would the sound be laid down in stationary 
waves, or what ?—G.T.M., Cambridge, Mass. 


Nominates Colloids 
For Chemical Mystery Story 


IN LAST month’s issue the article “Life from 
the Test Tube,” telling of research work in the 
field of proteins and 
amino acids was a 
timely one. As a se- 
quel or companionsub- 
ject, may I suggest the 
story of the latest de- 
velopments in the field 
of colloidal chemistry. 
As all living substance 
is in a colloidal state, 
much more must be 
known about this pe- 
culiar molecular con- 
dition of matter before we can have life from 
the test tube. Some of the recent findings in 
this branch of chemical research, both with 
animate and inanimate matter, would be in- 
tensely interesting, I am sure. This work is 
vitally important to industry as well as to the 
science of medicine. Such an article, besides 
being instructive, would be as entertaining as 
a mystery thriller-—W.A.L., St. Louis, Mo. 





Partial to Instruments 


Of His Own Make 


Ix Our Readers Say I noticed a request for 
an article on telescope-mirror making for the 
amateur. I strongly support this idea and hope 
that in the near future you will publish such 
an article. Another thing, of all the articles 
that PopuLar Science has featured on micro- 
scopy not one has covered the construction of 
a microscope. I think such a suggestion would 
receive wide support. I have been reading your 
magazine for several years, and consider it to 
be the best in its field —G.McK., Washington, 
D.C. 


And Higher Voltages 
For Road Hogs? 


It sEEMs to me that you should run a page 
in your magazine for those readers who have 
ideas on how to improve the automobile. I 
know that hints for 
maintenance of the car 
are given as a regular 
feature, but no space 
is alloted for improve- 
ments. For example, 
such an idea as this: 
A pair of. electrical 
contacts could be built 
into the speedometer 
which would flash a 
light on the instru- 
ment panel when the 
car dropped below a 
speed of twenty miles an hour or exceeded a 
speed of sixty miles—the limits being adjust- 
able to any two speeds. Such an arrangement 
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would be useful in cities where maximum and 
minimum speed limits are in effect. In place 
of the light, a mild shock could be imparted 
to the driver, if desired, whenever a speed 
limit was broken.—A.G.S., Mercedes, Tex. 


Why Lock the Stable Door, 
And Then Hand Out Keys? 


Your article “Uncle Sam Cracks Down on 
Spies” set me thinking about the inconsistency 
of our whole system 
of guarding our mili- 
tary and naval secrets. 
We raise a great fuss 
if we catch a foreigner 
taking a picture of one 
of our harbors, even 
if the same view can 
be bought on a penny 
post card at the near- 
est drug store; and the 
generals and admirals 
get hot under the col- 
lar if an American 
magazine or newspaper so much as asks for 
permission to print a picture of some new 
military invention. At the same time, the em- 
bassies of all the foreign powers, including 
those that are generally considered to be po- 
tential or probable enemies, are filled with 
gentlemen known as military and naval at- 
tachés. Now, a military attaché is nothing 
more nor less than an invited spy; instead of 
having to sneak around in gum shoes and 
false whiskers, he is sent an engraved an- 
nouncement when the new machine gun is be- 
ing tried out, and walks past the guard while 
the newspaper men are getting the sharp end 
of the bayonet.—R.K., Spokane, Wash. 
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Improving Glass-Wool Filters 
With a Little Asbestos 


I cAMrEe across an article in the May issue 
headed “Spun-Glass Filters Resist Corrosive 
Liquids,” in which it was stated that glass 
wool will serve as a suitable plug for filtering 
acids. This method can be improved by sus- 
pending shredded asbestos in water and then 
ing the mixture over the wool plug until 
there is a half-inch layer of asbestos on the 
plug. Tamp this down with the finger and 





wash with water. If the filtered residue is to 
be analvzed, the topmost section of the as- 
bestos laver is removed with a spatula and 


transferred to the proper receptacle—L.O.B., 
Lambertville, N. J 


Steam Cars Are Not Extinct! 
He’s Going To Buy One 


You published a letter from a reader in the 
May issue who stated that steam cars are no 
longer manufactured. He was wrong, as there 
is a company in Massachusetts which still 
builds them. They burn gasoline, kerosene, or 
fuel oil and consume comparatively little water. 
As a matter of fact, I am thinking of buying 


one at the present time.—L.S.W., Macon, Ga. 


Would-Be Decibel Hunter 
Wants a Noise Meter 


KNowING your willingness to help readers 
and to act upon suggestions from them when- 
ever possible, I am of- 
fering a request for an 
article a the con- WHO'S : ? 
struction of an audio- SHOVUTIN 
meter, the instrument ae 
that is used to meas- : 
ure the power of hear- 
ing or the audibility 
of sounds. Besides the 
knowledge gained in 
building such a set, 
there are, I am cer- 
tain, a great number 
of people who would 
have a practical use for this type of instru- 
ment. I know in my own case it would be 
very valuable-—H.K., Vineland, N. J. 
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Now, We Feel Like Calling Her 
Mary, Queen of Scots 


As A Clydesider, and one who watched pro- 
gress on the Queen Mary at Clydebank ever 
since the day her keel was laid, it makes my 
blood boil to read the writing of some Ameri- 
can describing her as “England's mighty ves- 
sel.” That is wholly untrue. She is Scotland’s 
masterpiece and Scotland’s alone. Clyde-built 
is her hall mark. Scottish craftsmen fashioned 
her from Scottish steel in a Scottish shipyard, 
the same yard that produced many other 
famous vessels—the Aquitania, the Empress 
of Britain, and a great many more. My plea 
is to give credit where credit is due. Any 
American would resent such ships as the Man- 
hattan and the Washington being called Ca- 
nadian ships when they're nothing of the kind. 
Likewise, we Scots will not have our product 
misbranded as the work of another country. 
Everybody ought to know by now that Scot- 
land made the Queen Mary. New Yorkers will 
have a chance to see her lovely lines when she 
docks there at the end of her maiden voyage. 
—G.R.H., Glascow, Scotland. 


Model-Plane Builder 
Wishes To Start Off Wright 

For three years I have been a reader of your 
magazine and during this time I have made al- 


most every airplane model designed by D. W. 
Clark. I would be 


grateful to you and 
Mr. Clark, if you —_= 
would publish in some ES 


future issue detailed 
plans for the first 
Wright airplane, which 
made aviation history 
at Kitty Hawk, N. C. 
It seems to me that a 
model of this pioneer 
plane would be an im- 
portant and welcome 
addition to every modeler’s collection.—E.K., 
Pasadena, Calif. 


Tell Us More, Says Farmer, 
About Crops for Industry 





ON AND OFF, during the past few weeks, 
I've been reading about the wonderful things 
scientists have been doing with some of the 
products of our farms. One account stated 
that a well-known company was extracting a 
chemical called furfural from oat hulls and 
that the chemical was being used to make 
plastics, varnishes, shoe dyes, glues, and even 
a preparation that would keep flies away. 
Then another newspaper item told how they 
were going to take corn—this hits home for 
me—and distill it into enormous quantities of 
alcohol. Of course, that’s been done for ages 
but this alcohol is not for people to drink. It’s 
going to be water-free, so the article said, and 
will be blended with gasoline to make a 
cheaper and better automobile fuel. If they 
get the scheme working, it is predicted that 
30,000,000 acres of corn will be used for this 
purpose. That, believe me, is a lot of corn. 
However, I know that scientists have fixed it 
so that a lot of American farmers are grow- 
ing soy beans. A few years ago any farmer 
would think you were plumb crazy if you 
told him you were going to change to a crop 
of soy beans. But it’s happened because they 
found something could be done with these 
beans besides eating them. So, I’m beginning 
tu believe these other reports I read. What I'd 
like you to do is to line up these different 
goings-on into one story that I and my neigh- 
bors can understand.—F.J., Omaha, Nebr. 


Again the Irresistible Force 
Meets the Immovable Body 

Back in the good old days, we learned that 
water reaches its greatest density at four de- 
grees centigrade, expanding both above and 


below this temperature. Now, supposing a 
container were built which would withstand 
any stress without stretching or breaking, and 
that this container were completely filled with 
water at its greatest density and sealed. Would 
the water freeze or remain liquid no matter 
how low the temperature were lowered ?- 
L.B.K., Cromwell, Minn. 


One Eye Idles While 
The Other Sees Stars 


A sHorT time ago while looking through a 
telescope I hit upon an idea which makes long 
observation with this 
instrument more satis- 
factory because it elim- AW, 1 GOT THAT IN 
inates the necessity of POP SCIENCE 
squinting one eye. I MICROSCOPE 
made a viewing shield ARTICLES 
of black cardboard | 
(black metal would be 
more permanent) 
shaped to accommo- 
date both eyes and to 
fit on the eyepiece of 
the telescope. In use, 
the eye that is not ob- 
serving is completely shielded and there is no 
inclination to close it, producing better and 
less tiring observation—R.T., Ithaca, N. Y. 





Suggests a Trip 
Into Field of Reflexes 


AMoNG your readers I am sure there are 
many who would appreciate an article on con- 
ditioned reflexes. Scientists have obtained in- 
teresting results in studying the reactions of 
man and some of the higher animals to unu- 
sual changes in their surroundings. A man be 
comes accustomed, quite apart from any in- 
stinct, to doing a certain thing in a certain 
way and finally develops what we call habits 
and traits of behavior. In other words, he 
learns to do many things quite unconsciously 
Suddenly, he is prevented from doing some of 
these things he has been accustomed to and 
his attempts to meet the situation provide un- 
expected and sometimes surprising results. You 
should be able to put together a fine story on 
the subject.—A.K.B., Chicago, III. 


Looks Like These Mineralogists 
Held a Conference 


SUMMER or winter my hobby is collecting 
minerals. During this time of the year, I drive 
off into different localities on week-ends 
searching for new specimens. In fact, there is 
quite a group of us doing the same thing. On 
one of these trips, we were talking about 
POPULAR SCIENCE MONTHLY and it was gen- 
erally agreed that your magazine could give 
us a swell article on this subject. Will you do 
it?—M.L.H., New Haven, Conn. 


His Ideal Car Would Have 
Carbon Monoxide To Burn 


AUTOMOBILES are improved each year in 
many ways to provide greater comfort and 
convenience, but I think greater advances can 
be made in. safety. 
One danger created by 
the automobile is that 
of carbon monoxide. 
Why not remove this 
gas, which is inflam- 
mable, from the car's 
exhaust fumes by in- 
stalling a burner in the 
muffler or exhaust pipe 
to burn this gas and 
change it into harm- 
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less carbon dioxide ? 

Provided with a self- 


lighting device and a draft to supply the nec- 
essary oxygen, I can’t see why the arrange- 
ment would not be practical. In winter, it 
could serve an additional purpose as a car 
heater.—H.B.E., Scotia, N. Y. 


COULDA MADE 
HOME BREW WITH 
THAT ONCE! 
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FORD SERVICE EXCHANGE PLAN 







GENERATOR $4.75 FUEL PUMP $1.65 





CARBURETOR 
($2.25 and $3.90) 


GENERATOR 
ARMATURE $2.50 


DISTRIBUTOR $2.00 \ 
\ 


SHOCK ABSORBERS \ 


$2.25 EACH ge 
\) jas 
/ Hf) 





: T 
BRAKE SHOES CLUTCH PRESSURE 


45<« EACH \ 


FORD V-8 CYLINDER ASSEMBLY 
$56.00 (Slightly Higher West of Rockies) 





CRANKSHAFT REAR-BEARING CAP $1.00 


' CLUTCH DISC ASSEMBLY $1.75 


SHOCK ABSORBERS 
$2.25 EACH 





BRAKE SHOES 45¢ EACH 


PLATE ASSEMBLY $2.75 


These exchange units and prices are for the 
Ford V-8 car. Installation cost not included 
except for cylinder assembly. Ask any Ford 
dealer for information about other V-8 Truck 
and Model “A” and “B’’ exchange units. Prices 
given here subject to change without notice. 








Lee 


THE complete overhaul of an engine, or 
the repairing of a unit, is usually a slow, 
difficult job for the local repair shop. It is 
an orderly, simple, efficient operation in the 
great River Rouge Plant of the Ford Motor 
Company. 

The men who build your new engine 
rebuild the used ones. The Engine Exchange 
Plan gives you a shop-built ... not a garage- 
built engine. Precision equipment guaran- 
tees certainty of result. 

The Ford Engine and Parts Exchange 
Plan offers real advantages to 


Ford owners. It eliminates the old- 


F O R D M O T O 








g j ention Poputar Science MontuH iy when answering advertisements in this magazine. 





fashioned, long-drawn-out and expensive 
overhaul and substitutes a factory-rebuilt 
unit which gives another long period of satis- 
factory service. The price of exchange units 
is much lower than the cost of new units. 
Factory standards of quality are assured. 
There is no waste of time. 

Ford factory-reconditioned units, avail- 
able through all Ford dealers, have helped 
thousands of motorists to keep their cars 
and trucks in first-class operating condition 
at very low cost. This exclusive service is 
one of the outstanding advantages 
of Ford ownership. 
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Creating perfumes from fruits is one of the latest triumphs of chemical magic. Here Dr. A. T. Frascati 
is seen distilling fragrant essences from the products of California groves. 
made an innocent-looking sugar that can be changed to an explosive deadlier than nitroglycerin 





NEW FEATS OF 


From corn, chemists have 


JENCE 
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themical Wizards 


REMAKE THE WORLD WE LIVE IN 


MAGINE a ball of fiber, weighing on- 
ly one pound, of so fine a texture that 
if unrolled it would reach from the 
Atlantic to the Pacific! This marvel 
of chemistry, exhibited when American 
chemists recently assembled at Kansas 
City, Mo., to compare their achievements, 
is the latest kind of rayon, or artificial silk. 
A garment made from it can be 
hidden in the palm of the hand. To 


produce it, laboratory workers have gone 
the silkworm one better—for it measures 
one third thinner than natural silk. Im- 
provements in methods of purifying the 
wood pulp that serves as its raw material, 
and in the chemical solutions and machin- 
ery used in its manufacture, have com- 
bined to make its production possible. 


By ALDEN P. ARMAGNAC 


As much like Arabian Nights tales read 
the stories of other feats that chemists 
here and abroad are accomplishing today. 
Your home, your clothing, your car, and 
the whole world about you are benefiting 
from the wizardry of their touch. 

From water in which corn has been 
steeped during the manufacture of corn 
starch, they have found, comes a 
sugar with a strange dual personal- 
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ity. In its pure form it is sweet to 
the taste, and is being tested clini- 
cally as a substitute for ordinary 
sugar in diets for diabetics. Treat it 
with nitric acid, however, and it 
becomes an explosive more power- 
ful than nitroglycerin! It has the 
advantage that no inert material 
need be added to prepare it for use; 
nitroglycerin, a liquid, must be 
molded with earth to be usable in 
the form of dynamite, but the “corn 
dynamite” is naturally a solid. Applica- 
tions are foreseen for it in quarrying, ex- 
cavating, and tunneling. As much as 1,- 
000,000 pounds of the sugar, it is estimated, 
can be recovered annually as a by-product 
of starch manufacture through a new 
chemical process devised by Prof. Edward 
Bartow, president of the American Chem- 


ical Society. 


B> SEEKING a substitute for air, Dr. J. 

Willard Hershey of McPherson College, 
McPherson, Kans., demonstrates that the 
audacity of chemists knows no bounds. 
Recently he reported that he had found 
something better for human lungs than the 
natural atmosphere! 

Air that we breath contains nitrogen, 
oxygen, and small amounts of helium and 
other rare gases. Would any other gaseous 
mixture support life as well? Shutting 
mice, guinea pigs, cats, and monkeys in 
hermetically sealed glass jars, Dr. Hershey 
experimented to see how long he could 
keep them alive in gases and gas mixtures 
of every possible variety, constantly sup- 
plied through tubes. Pure air, he found, 
came out second best in his tests!) Animals 
thrived in a mixture of helium and oxygen, 
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THE SILKWORM 
IS OUTDONE 


Fabrics made from a 
synthetic fiber that 
is one third thinner 
than natural silk. A 
one-pound ball of the 
gossamer yarn,some of 
which is seen beside 
the woman in the pic- 
ture, would stretch 
across the continent 


PLASTICS RIVAL 
WINDOW GLASS 
Below, samples of a 
new transparent plas- 
tic material are be- 
ing examined after a 
test to determine its 
resistance to weather. 
Because it is flexible, 
this material is re- 
placing glass in the 
windows of airplanes 


which received the highest rating. Suffer- 
ers from diseases which cause difficulty in 
breathing may be the first to benefit from 
his discove ry. 

Your motoring habits may be changed 
in two important particulars—tires and 
fuel—by new discoveries. Current reports 
from Germany announce that chemists 
there have mas- 
tered the produc- 
tion of artificial 
rubber—but Amer- 
ican experimenters 
have already shown 
the way. A factory Ati 

. ’ ring of pure iron 
at Dee p \ ater made by heating 
Point. N J .Is now the metal in flames 
producing synthet- of hydrogen. Pure 
; we ‘| iron is rarer than 
1c ru De I at tne rate gold, and will not 
of a million pounds rust in pure oxy- 
a year. Spec ial gen or water. Each 
properties give it light and dark area 
: is a huge crystal 
important advan- 
tages over natural 


rubber in many ap- 


A RARE METAL 
—PURE IRON 





plications, and in time of war, chemists 
foresee, it might replace the natural prod- 
uct altogether. For the discovery of its 
basic raw material—a compound of ordi- 
nary acetylene, named vinylacetylene— 
Father J. A. Nieuwland of the University 
of Notre Dame has received the Nichols 
Medal, one of the highest American honors 
in chemistry. “This field of research re- 
quires greater courage than that of the 
battlefield,” declared the chemist who 
made the award. Experts well know the 
extreme danger of an explosion during ex- 
periments with little-known derivatives of 
acetylene, and Father Nieuwland, fully 
aware of his peril, risked his life countless 
times in the tests that led to his success. 


N AKING gasoline from coal is an 
+ achievement of foreign chemists, and 
huge plants for the purpose have recently 
been set in operation in England and Ger- 
many. Meanwhile, in this country, the 
idea of blending gasoline with alcohol for 
motor fuel has aroused chemists to lively 
controversy. 

Advocates of the plan maintain that it 
would enable farmers to dispose profitably 
of huge quantities of surplus farm prod- 
ucts such as corn, which would be chem- 
ically converted into alcohol. Blending the 
product with a considerably larger propor- 
tion of gasoline, they assert, would yield a 
motor fuel at least as good as 
pure gasoline, if not actually 
superior in economy and pow- 
er output. While chemists are 
not in agreement as to the val- 
ue of the proposed blend, 
U. S. Bureau of Standards 
experts hold that it would be 
a satisfactory motor fuel 
with one important proviso 
—that, for best results, en- 
gines should be especially 
designed for its use. At any 
rate, motorists will soon have 
an opportunity to judge for 
themselves, for as this is writ- 
ten a plant is being opened at 
Atchison, Kans., to produce 
10,000 gallons of alcohol from 
corn daily. The product is to 
be used to produce blended motor fuel, 
which is expected to sell at the same price 
as ordinary gasoline. 

Photographers may benefit by an ac- 
cident that recently befell four young re- 
search chemists, engaged in preparing a 
batch of photographic emulsion. To their 
surprise, printing paper coated with the 
emulsion produced black where the white 
parts of the picture should have been, and 
white where they expected black. Inves- 
tigating, they found that they had stum- 
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bled upon a formula for a new kind of 
material for photographers, which permits 
direct photographs to be made, without 
requiring the production of a negative as 
an intermediate step. The new emulsion 
is declared suitable for films, plates, or 
paper, and is developed by standard meth- 
ods and solutions. 

New metals are emerging from the lab- 
oratories of modern alchemists. Superior 
blades for safety razors are promised by 
a steel alloy developed especially for the 
purpose by chemists of the Mellon Insti- 
tute of Industrial Research at Pittsburgh, 
Pa. Other combinations of metals have 
recently yielded a tungsten alloy that re- 
places lead as a shield against the powerful 
rays of radium; an alloy of iron, alumi- 
num, nickel, and cobalt from which the 
most powerful permanent magnets in the 
world are now being made; and stainless- 
steel alloys, combining beauty with 
strength, for building railway cars. So be- 
wildering is the variety of new alloys con- 
stantly being developed that chemists 
themselves are hard put to it to keep up 
with advances made by their own col- 
leagues. To index what is known today 
about iron and steel alloys alone, in handy 
form for reference, the Engineering Foun- 
dation of New York City has put 150 men 
to work on a monumental search of the 
whole world’s technical literature—an un- 
dertaking believed to be unprecedented in 
scientific history. 


TRANGE as it may seem, one of the 

metals about which chemists know the 
least is iron itself! Pure iron is almost a 
myth. That the iron we know bears little 
resemblance to it, however, was demon- 
strated not long ago when experimenters 
produced the purest specimens on record, 
by heating them in hydrogen flames. The 


STRANGER THAN A FAIRY TALE IS THIS ACCOUNT 
OF THE AMAZING WAYS IN WHICH THE MAGICIANS 
OF THE LABORATORY ARE CREATING NEW MATERIALS 
TO SERVE THE COMMON, EVERYDAY NEEDS OF MAN 


iron they obtained does not 
rust in pure oxygen and 
water, even after months 
of exposure. 

Unfamiliar colors will 
greet the eye in the strange 
new world being created 
by scientific investigators. 
British chemists recently 
announced the discovery 
of a new blue coloring pig- 
ment, for use in paints and 
printing inks. Until now, 
ultramarine, discovered in 
1704, and Prussian blue, 
discovered in 1826, have 
enjoyed a virtual monop- 
oly for the production of 
this shade. Neither, how- 
ever, has possessed all the 
qualities prized in a pig- 
ment—brightness, strength 
of coloring, and fastness to 
light and heat, as well as to 
acids, alkalies, and other 
solvents. The new pig- 
ment, christened ‘“monas- 
tral fast blue,” is hailed as 
satisfying every one of 
these tests. In addition, it 


is declared the nearest approach yet made 
to an ideal shade of blue. for color printing. 

Random examples like these show how 
the triumphs of chemists are affecting 
every branch of life. Some of the most 
remarkable transformations wrought by 








RUBBER MADE AT 
DINING TABLE 


At left, guests at a 
luncheon for industrial 
executives are mak- 
ing synthetic rubber 
under the direction of 
Dr. J. C. Patrick, 
chemist. Above is a 
sample of the rubber 
produced. Synthetic 
rubber will make this 
country independent 
of all foreign sources 
































A pump for dispensing gasoline produced from coal, in- 
stalled at a filling station in London, Engiand. Euro- 
pean plants for distilling this fuel are in operation 


their magic, however, may occur right in 
your own home. 

Wooden furniture, for instance, may be- 
come out of date before long. Things that 
have always been made of wood or metal 
radio cabinets, bottle caps, bowling pins 
—are now being fashioned from synthetic 
materials known as plastics, created in the 
chemist’s test tube. That, experts say, is 
only a beginning. Imagine tables, chairs, 
and beds made of these glistening plastics, 
easy to keep spotless and difficult to 
scratch or mar! At this very moment, only 
the slightly higher cost of the synthetic 
materials stands in the way of their univer- 
sal use. If it can be pared down © that 
plastics can compete with wood and met- 
al on a price basis—and this is quite with- 
in the realm of possibility, according to 
William Haynes, New York chemical ex- 
pert—their possible applications become 
startling. “Just one industry I can find,” 
another prominent chemist, Dr. John E. 
Teeple of New York, remarks jestingly, 
“where the disappearance of wood might 
be a horrible calamity. I cannot see how 
the manufacture of antique furniture could 
continue without wood!”’ 





VEN the supremacy of glass as a mate- 

rial for windows is threatened by new 
transparent materials of the plastic type. 
While their value for use in the home re- 
mains open to speculation, they have a 
number of desirable qualities. One is their 
flexibility, permitting them to be bent in- 
to curved shapes—a feature that has al- 
ready led to their adoption for airplane 
windows. 

Will steam heat go into the discard one 
of these days? Chemists are developing a 
preparation to take the place of steam in 
a heating system. (Continued on page 109) 
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CLIMBERS 
PREPARE FOR ad 


A member of the Ruttledge party blowing into a lung-testing 
device to determine whether his lungs will be able to func- 
tion in the thin air encountered at the top of Mt. Everest 








Unbreakable dishes being packed for the use of 
the expedition. At the right are some of the 250 
Mongolian ponies that carried food and equipment 
to the base camp at the foot of the mountain 
Native porters are used in the actual climbing 





est Attack 


Man Pits Skill and Endurance 
A gainst the Formidable Barriers 
With Which Nature Surrounds 


The Roof of the World 


By Grover C. MUELLER 


TRUNG along a razor-edged ridge of rock 

that leads up to the 29,141-foot peak of 

Mt. Everest in-the Himalayas, a series of 

tiny camps dots the path to the highest 

spot on earth. As this issue goes to press, a picked 

group of climbers is about to attempt once more 

the conquest of the world’s loftiest mountain. At 

the first sign of favorable weather, two of the 

hardiest mountaineers will sally forth from the 

last outpost, 27,800 feet up, in a dash for the sum- 
mit against almost overwhelming odds. 

Although airplanes have flown over the summit 
of Mt. Everest, four previous expeditions have 
failed in the effort to actually set foot upon the 
jagged pinnacle that marks the top of the world. 
Nine men have perished in the attempt. Mindful 
of the lessons of the past, expert climbers led by 
Hugh Ruttledge, British mountaineering ace, sub- 
jected themseives and their porters to last-minute 
physical examinations before the start of the 
grueling ascent. 

Breathing into a device resembling a miniature 
bellows, they tested the ability of their lungs 
to function in the thin air. The expedition’s doc- 
tor peered through his microscope at samples of 
their blood. Men, as well as luggage, went on the 
scales, and any overweight individuals who might 
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on Mt. Everest 


be unable to keep,up with the rest were eliminated. With prepara- 
tions completed, the explorers set forth from their headquarters 
at the foot of the mountain to establish Camp No. 2, Camp No. 3, 
and succeeding bases at ever-increasing altitudes. 
Shelter tents and supplies, at these way stations, enable the 
men to accustom themselves to the altitude and to prepare them- 
selves for the perilous journey to the next higher camp. Beyond 
the last station lies the “hell stretch” that has defeated so many 
—the precipitous, awe-inspiring trail leading to the summit, 
where the final struggle must be made. 
Here, the climbers must contend with a deficiency of oxygen 
that saps their physical strength and makes every step a heroic 
effort. Aviators consider it necessary to use an artificial supply 
of oxygen above an altitude of 15,000 feet. Mountain climbers, 
to whom each ounce of weight is so much added burden, usually 
prefer to rely on acclimatization and sheer stamina. Though the 
Everest party took along the latest of oxygen apparatus, whether 
they will use it is a question. 
Supplies enough to stock a department store went with the 
Ruttledge expedition. There are arctic-style tents, provided with 
i double walls to keep out the cold, and streamline in shape 

so that gusts will not tear them 

from their moorings. Fur-lined 

boots and unbreakable dishes The unscaled peak of Everest. 
are important items. Cameras and pigs gg ie hag dh 
i color film will record the beauty _ taid a chain of smaller camps to the 
of the majestic panoramas seen 27,800-foot level, from which the 
by the climbers. Besidesthe stand- "4! desperate dash will be made 
ard ropes, pegs, and ladders used 
by all mountain climbers, special 
lightweight pegs of duralumin al- 
loy and six hundred feet of silk 
parachute cord, strong enough to 
support a weight of 800 pounds, 
have been provided for those who 
will make the final, desperate ef- 
fort to reach earth’s last remain- 
ing goal of adventure. 





















































Dr. Warren, physician of the party, 
is seen below making a microscopic 
examination of blood samples to de- 
termine the physical fitness of the 
native porters. The expedition’s suc- 
cess depends largely upon these men 
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Lightweight oxygen-supply equipment designed 
for use by mountain climbers. The Ruttledge 
party is furnished with the latest apparatus of 
this type, though mountaineers are not agreed 
whether it is more of a help than a hindrance 
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A porter ‘“‘weighing in.’’ Men, as well as luggage, went on 
the scales, and those who proved to be overweight were 
eliminated. In the strenuous work ahead, excessive pound- , 
age would make it impossible for a man to keep up with 
the rest, and cause him to be a burden to his companions 
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BULL WITH SINGLE HORN 
IS MODERN UNICORN 


Wat might be called a modern unicorn 
has been produced by Dr. W. F, Dove, 
University of Maine biologist. From a day- 
old bull calf, Dr. Dove removed the two 
small knots of tissue which normally de- 
velop into horns. These horn buds he trans- 
planted in the center of the bull’s forehead, 
thereby inducing the growth of a single 
massive horn. The bull, now nearly three 
vears old. has developed much of the proud 
bearing ascribed to the mythical unicorn. 


AN ELECTRIC motor drives a new type of 
endless-tread tractor developed for use in 
Russian agricultural districts. Electric cur- 
rent is supplied through a long power cable 
which is automatically paid out or rolled 
in by a spring-operated reel mounted on a 
turntable on top of the tractor driving cab. 








CABLE ON REEL POWERS FARM TRACTOR 


The cable runs along pulleys attached to a 
projecting arm so that it will not interfere 
with the harrow, plow, or other implement 
being towed by the tractor. The same prin- 
ciple has been applied to many other types 
of mobile agricultural machines. Because a 
widespread network of power stations sup- 
plies many Tarms with elec- 
tricity at low cost, the new 
power units are said to be less 
expensive to run than conven- 
tional gasoline-driven types. 


Electrically driven tractor in use 
on a Russian farm. The reel on top 
trails a cable to supply the power 


GROCERY STORES GET MUSIC IN “WIRED-RADIO” PROGRAMS 














An announcer reading a sales 
part of a “‘wired- 
ram supplied to a 


large hain of stores. Note 


new-type microphone’ used 
\ ’ irntable ind 

nti panel for reproducing 
$I illy recorded music car 
ried to subscribers by wires 


L{OUSEWIVES in New York City are 

now buying their groceries to the 
strains of concert orchestras, as the result 
of a recently inaugurated ‘“wired-radio” 
service being offered to hotels, restaurants, 
and shops. Special musical programs, re- 
produced from high-grade recordings in a 
central studio, are transmitted by direct 
telephone lines to loudspeakers installed in 
fifty stores of a large grocery chain. Be- 
tween musical numbers, a studio announcer 
calls the customers’ attention to new food 


items, daily specials, and exceptional values 
being offered. If the main office of the gro- 
cery chain decides to reduce the price of a 
given item, the information is announced 
over the store loudspeakers and the change 
becomes effective at once. General “wired- 
radio” programs, without special announce- 
ments, are supplied to restaurants and 
hotels in the metropolitan district by four 
studios, each of which is equipped with 
dual phonograph turntables and operates 
twenty-four hours a day. 





This screen-type receiver for hotel use conceals 
twin speakers, for both high and low frequencies 
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HAPED like a huge cigar, a 

new stainless-steel, torpedo- 
type lifeboat is designed to be 
shot through the air from a re- 
volving launching davit fastened 
to the deck of a ship. The craft 
isso constructed that it will strike 
the water in a horizontal position, 
no matter at what angle or from 
what height it is launched, the in- 
ventor claims. Plungers attached 
to the launching davit fit snugly 
into elongated cylinders on the 
bottom of the lifeboat. When a 
control valve is opened, a special 
liquefied gas rushes from storage 
tanks in the lifeboat into air 
chambers at one end of the cyl- 
inders. Here the gas expands, ex- 
ertsan enormous pressure against 
the stationary plungers, and cata- 
pults the boat into the sea. Simi- 
lar storage tanks and expansion 
chambers at the davit ends of 
the plungers make it possible to 
launch the lifeboat from controls 
aboard the doomed vessel if 
necessary in an emergency. Lined 
with sponge rubber to cushion 
the launching and landing shocks, 
the lifeboat is equipped with 
radio, food and water sup- 


LIFEBOAT IS FIRED FROM SINKING SHIP LIKE A TORPEDO 


How torpedo lifeboat will shoot from launching davit into 
water. Right, storage tank for liquefied gas to give power 





plies, distress rockets, 
and a powerful outboard 
motor. It is built with | 
separate, air-tight com- | 
partments to prevent 
sinking if the outer hull 


| LIQUEFIED-GAS 
CONTAINER 








PLUNGER FITTED WITH 


TWO SLOTTED EXPANSION 


RINGS 


LIQUEFIED-GAS 
CONTAINER 


GAS 
TUBES 











is punctured at any one 
point. By sliding trans- 
parent panels over the 


GAS EXPANDS” 
HERE 


LAUNCHING DAVIT } 
REVOLVES IN-“ EXPANSION 
95 ARC CHAMBER 








cockpit, the craft can be 
completely sealed. 


Details of launching mechanism. Gas admitted to cylinder from 
tank in boat or davit expands and catapults boat into the sea 


AUTOGIRO HAS NO WINGS OR PROPELLER 


into the air, the inventors state. In flight 
the spinning blades, tipped at an angle by 
a cockpit control lever, will take the place 
of both wings and propeller in supporting 
the plane and driving it forward. Dual 


WINGLEss and with no propeller, a test 
model of a new type of autogiro was recent- 
ly exhibited by two Philadelphia, Pa., in- 
ventors. The odd plane will have a motor 
completely inclosed within the fuselage and 
geared toan adjustable, three-bladed rotor. 
Flattened out and whirling parallel to the 
ground, the rotor blades will lift the ship 


Models of new-type autogiro (in 


left hand) and of standard type 





JULY, 1936 


. ewe 
——™ 


stablizing vanes, 


projecting fore and aft 


from the body of the ship, have been de- 
signed to counteract the tendency of the 





fuselage to spin in an 
opposite direction to 
the rotor. In case of 
engine trouble, the 
blades can be disen- 
gaged from the motor, 
and will spin freely to 
lower the plane to a 
slow. safe landing. Steer- 
ing rudders are attached 
to the rear stabilizing 
vane. The radical de- 
parture from the con- 
ventional in the design 
of the plane will, it is 
believed after exten- 
sive wind-tunnel tests, 
permit abrupt take-offs, 
an extremely slow cruis- 
ing speed, and safe 
landings within con- 
fined areas where only 
a limited runway is 
available. 


Inexpensive cam- 
era for movies or 
stills. Below, a 
‘‘movie book’’ 
made by binding 
pictures together 


MAKES 
MOVIES 
OR STILLS 


BoTH snapshots and moving pictures can 
be taken with an inexpensive camera just 
marketed. It will take forty separate photos 
of vest-pocket size, or make a regulation 
sixteen-millimeter movie film for projec- 
tion. As an added feature, the movie film 
can be printed and bound in a “movie 
book,” to be flipped through with the thumb, 
giving an animated picture. 
















BEACH SEAT ROLLS UP FOR CARRYING 


WEIGHING only thirty-nine ounces, a combined seat and 
back rest recently placed on the market rolls up compactly 
for carrying. The legless chair is made of thin wooden slats 
fastened together with wide strands of heavy khaki webbing 
that produce a flexible and yielding surface. Two canvas sup- 
ports keep the back and seat at right angles when it is in use. 
The seat can be used in canoes as well as on the beach. 




































WINDOW IN LIVE RAT 
SHOWS VITAL PROCESSES 


INSERTED into the side of a live rat, a 
transparent celluloid window enables stu- 
dents in an Iowa college to study the mus- 
cular movements and blood flow of the 
animal’s intestines. Since the internal or- 
gans of a rat are physiologically similar 
to those of man, the rodent unwittingly 
serves as a living textbook. 






s, bound with webbing, form this legless beach 
can be rolled into a light, compact bundle 






































Be. | <p - <0 GEOLOGY STUDENT FINDS RARE FOSSIL 


One of the rarest fossils 
known to man was recently 
t VO ; discovered in a stone quarry 
by a geology student at Colgate 
University, Hamilton, N. Y. Be- 
lieved to be 275,000,000 years 
old, the fossil was identified as 
a brittle star, a marine animal 
closely resembling the common 
starfish. 





SHOTGUN SHELLS 
SPRAY INSECTS 


I'iRING- insecticide shells 
from shotguns is the meth- 
od proposed by a New York 
inventor to rid trees of de- 
structive insects. Conven- 
tional-t ype shells will be load- 


ed with compressed wads of “PIPE LINE’ CARRIES RADIO WAVES 


a poisonous dust instead of 





Whitney Jaeger displaying the rare fossil he discovered. 
At left, brittle star in close-up, and its outline in rock 





1d shot. When fired into a tree, the slugs HIGH-FREQUENCY ra- 
will burst open, releasing a shower of insect- dio waves are “piped” 
killing powder through the branches. The in- through long rods of in- 
ventor claims that the shotgun method will sulating material in- 
make expensive spraying equipment unneces- stead of wires in a new 
ind, in addition, will afford adequate transmission system re- 
otection to workmen from the poisonous cently developed by 





0 Dr. G. C. Southworth 
of the Bell Telephone 

SEA YIELDS MAGNESIUM Laboratories. Only six 
inches long, the waves 

SALTS extracted from sea water are now travel along the rod in 
vielding the lightweight metal magnesium in much the same manner 
ge-scale Guantities, for uses that range from that the human voice 
the manufacture of tlash-light powder to the follows a speaking tube. 
wuilding of gondolas for stratosphere balloons. Because of the simplic- 
Compounds of magnesium are also obtained ity of the receiving cir- 
for use In tooth powders and pastes, antacid cuit required, the new 
powders and tablets, ointments, and face pow- system may prove val- 





rs, as well as for the preparation of milk of 


uable in the intercity 
magnesia, of which the United States consumes 





Experimental “pipe line” for transmitting radio waves without transmission of tele- 
gallons a day. interference. Dr. G. C. Southworth is holding a receiving unit vision broadcasts. 
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STRINGS GO ’ROUND 
ON NOVEL HARP 


UnusvaL musical 
effects may be evoked 
from a ‘‘merry-go- 
round” harp created 
by three Seattle, 
Wash., musicians. By 
operating foot pedals 
like those of a bicycle, 
the performer rotates 
a five-foot vertical 
spindle carrying the 
strings, and plucks 
them as they go past. 
The odd mechanism 
provides enough 
strings to play four 
chromatic octaves on 
a portable instrument, 
and brings them all 
within easy reach of 
the player. A pair of 
disk-shaped sounding 
boxes, attached to the 
spindle, enhance the 
tones produced. The 
inventors, who have 
named the instrument 
“rondolin,” expect 
their unusual harp to 
find a place in con- 
cert as well as dance 
orchestras. 








When the pedals of this odd harp are turned, the 
strings whirl around and are plucked as they pass 






COMBINES CHECKERS, CARDS, AND CHESS 


FEATURES of chess, checkers, and cards ___ three adversaries, and the game takes on 
are combined in a novel game just intro- many of the multiple hazards and com- 
duced for two or four players. A modified  plexities of chess which have made that 
checkerboard serves as the playing field, game popular for generations. 
while the pieces are ob- 
long blocks marked with 
the familiar playing- 
card designs in minia- 
ture. Each player starts 
with thirteen pieces of 
one suit, and his object 
is to move as many of 
his high cards as possi- 
ble into the back or 
“scoring” rows of his 
opponents. Moves and 
jumps .are similar to 
thoseincheckers. When 
four are playing, each 
player must guard 
against the moves of 
























RAPID-FIRE GUN SHOOTS 
TEAR-GAS PROJECTILES 


A TEAR-GAS “machine gun,” recently dem- 
onstrated before Detroit, Mich., police offi- 
cials as a means of dispersing rioting mobs, 
shoots a rapid-fire stream of self-exploding 
projectiles that scatter the blinding vapor 
they contain in all directions. A rotating mag- 
azine, which carries the shells, can quickly 
be reloaded when the supply is used up. The 
gun has a range of several hundred feet, and 
its makers claim it outranks any single-shot 
Cardlike pieces used in a new game playedona weapon of this type in mob-dispersing ef- 
modified checkerboard. Above, a group at play lectiveness. 
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LIFE PRESERVER 


FITS NECK 


A LIFE PRESERVER 
of new design, car- 
ried on the back of 
a life guard, aids in 
rough-water rescues. 
When tied around 
the neck of a swim- 
mer in distress, it 
buoys him up while 
being towed, or 
keeps him afloat un- 
til additional aid ar- 
rives. The device is 
effective in saving a 
bather who handi- 
caps his rescuer by 
struggling. The il- 
lustrations show the 
preserver in use, and 
the manner in which 
it is conveniently 
worn by a_ beach 
guard while on duty. 
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To determine the effect of excessive vibration on the various parts of an automobile, a manufacturer 
es the “Belgian roll,”’ a device that literally pounds a car to pieces by exaggerating the stresses of 


driving. In the photograph above, a 1936 model is being put through this rigorous third degree 


By JESSE F. 


N AIRPLANE crashed in a Texas 
/ otton field, killing its pilot. In 


estigators, seeking the cause of 


th 


ne tragedy discovered the en 
gine missing from the plane. They found 
it in another field, hundreds of yards 
away. It had fallen out in midair. 

\ motorist, driving through a rain- 
storm, switched on his electric windshield 
Wipe! It worked well, but it filled the 
closed « with a hum so annoying that 
the driver shut it off at the first oppor- 
tunity. Back in the factory where the 
wiper was made, experts were trying to 
find an economical way to get rid of this 
hum. They failed, and in a few months 
that type of wiper practically disappeared 


from the market 


Che crash of the airplane and the whine 
of the windshield wiper may not seem 
to have been related in any way. But they 
were. Both were caused by the same trou- 

e—vibration 

It hadn't been considered serious in eithe1 
cast The plane motor had apparently 
been running smoothly enough. But in- 


significant tremors weakened its moorings 


intil they let go in sheer fatigue. The lit- 
tle rotor driving the windshield wiper had 
i quiver of only about one ten-thousandth 
of an inch—a twentieth of the thickness of 

human hair. But the windshield made 

sounding board that filled the whole car 
with its hum 

The same principle, in some form o1 
other, causes troubles ranging all the way 


om the shimmving of auto wheels to the 






When Machines 


-- 





GELDERS 


violent throbbing of huge ocean lin- 
ers, baffling engineers who thought 
they had produced vibrationless 
ships. It is this force that snaps the 
propellers of airplanes in midair, or 
tears off their wings; it wrecks giant 
turbines, and sets up mysterious 
noises in buildings hundreds of feet 
away from any machinery. 

Newly recognized dangers of vi- 
bration are a major problem today 
in scores of industries. Great sums 
are spent to eliminate it. Special- 
ists are busy discovering and cor- 
recting it whenever it occurs. They 
hunt it and analyze it with an array 
of instruments including metal reeds 
that look like musical tuning forks, 
stethoscopes such as doctors use to 
listen to the human heart and lungs, 
and tiny seismographs similar to the 
larger ones that record earthquakes. 

Although vibration occurs in many 
forms, it is being recognized as a 
single and special problem, running 
through the various fields of engi- 
neering and physics. Within the 
last few years, a whole new science 
has been built around it. Universi- 
ties teach the subject as an impor- 
tant unit in their engineering courses. 

To get the real story of the de- 
structiveness of vibration and of its 
astonishing pranks, I talked with 
Professor G. B. Karelitz, of Colum- 
bia University, and with service ex- 
perts of the Westinghouse and Gen- 
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eral Electric companies. Much of 
the scientific study of the subject 
was pioneered in these two com- 
panies’ laboratories. Professor 
Karelitz himself was formerly a 
member of the Westinghouse re- 
search staff. 

Aircraft manufacturers, he told 
me, probably are the worst suffer- 
ers from vibration. No one knows 
how many of the unexplained fly- 
ing tragedies it has caused, but 
enough pilots have landed safely 
after mishaps, and enough inves- 
tigations have been made, to dis- 
close the hazards. 

When a test pilot takes a new 
plane 15,000 or 20,000 feet aloft 
for its tryout, one of his chief con- 
cerns is “wing flutter,” caused by 
vibration in the wind. Frequently, 
the flutter has become so violent 
that the wings were ripped off. 

The terrific strain which wind 
vibration can cause may be un- 
derstood through comparison with 
a curious accident which has be- 





Even radio actors must combat vibration. This artist * 
is Singing inside a transparent bell to shield the micro- 
phone from unwanted quivers caused by high notes 
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fallen several large steam turbines. The 
steel blades of the turbine fluttered in the 
path of the steam, trembling only about 
a hundred-thousandth to a ten-thousandth 
of an inch, but fatigue made them snap 
in two. 

Aircraft builders in recent years have 
become aware of a still more astonishing 
hazard. Each time a propeller blade passes 
in front of a wing, the air resistance stiff- 
ens. The piled-up wind force gives a jolt 
to both the wing and the blade. Coming 
at swift, steady intervals, those jolts cause 
vibration. 

Before designers learned to avoid this 
danger, many an apparently sound pro- 
peller broke mysteriously, flinging its 
blades into the air and leaving the pilot 
to glide to a dangerous landing, or take 
to his parachute. 

The uncanny violence of those vibra- 
tions was the result of a simple principle. 
With only your breath you can move a 
comparatively heavy pendulum, or a 
weight hung by a string. If you blow each 
time the weight is moving away from you, 
or each second time, you can soon have it 
swinging wide. As long as your breath is 
in harmony, or resonance, with the vibra- 
tion, the pendulum will add up the forces 
of all your little puffs, and pack them in- 
to its momentum. 

Like a pendulum, any vibrating object 
tends to make a complete swing, back and 
forth, in exactly the same length of time, 
regardless of how slightly or how hard it 
is vibrating. The broken airplane-propel- 
ler blades at first had trembled only mild- 
ly from their impacts with the piled-up 
wind in front of the wings. But when the 
motor whirled them faster and they reached 
a certain speed, those impacts fell in reso- 
nance with the blades’ vibration. The vi- 
bration was increased, in the same way 
that the pendulum gained momentum. The 


This Diesel train runs on 
pneumatic tires and also 
has a rubber-cushioned cou- 
ping to minimize vibration 
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CURIOUS PRANKS OF 
VIBRATION CREATE NEW 
ENGINEERING PROBLEMS 


Control surfaces of an 
airplane being tested by 
an ingenious machine to 
determine whether they 
vibrate at the same rate 
as the supporting struc- 
ture. If they do, dan- 
gerous flutter may result 


Below, an electromag- 
netic instrument that 
measures the velocity of 
vibration in the noise- 
producing frequency 
range. With the contact 
rod against the vibrat- 
ing object, the dial re- 
cords speed of vibration 


rapid, fierce bending back and forth caused 
the metal fatigue which finally made the 
blades snap off. 

Resonance has been to blame also for 
the falling out of many airplane engines. 
The ordinary firing of the cylinders, or a 
lack of perfect balance in the rotating 
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parts, causes a motor to shiver a 
little on its foundation. But at 
its so-called “critical” speed, the 
shocks suddenly come in_har- 
mony with the shiver. They 
build up a terrific force which 
weakens the fastenings and fi- 
nally tears the motor loose. 

While gathering information 
about such grim results of vibration, I 
learned with amazement that this phenom- 
enon was responsible for a strange, almost 
comical, personal experience which sev- 
eral times puzzled me when driving an 
automobile. 

Going about thirty-five miles an hour 
on a concrete highway near Oklahoma 
City, the car began to rise and fall on its 
springs, as if it were passing over long, 
low waves. Although the road appeared 
perfectly level, the car was soon pitching 
so violently I had to slow almost to a stop. 

I talked with other drivers who had the 
same puzzling experience on that one par- 
ticular stretch of road, and we concluded 
it must be caused by waves in the pave- 
ment that we could not see. 

I have just discovered that we were 
wrong. The real cause was the innocent- 
looking, tar-filled expansion joints, spaced 
at regular intervals along the highway. 
When a car passed over one, the springs 
would take the jolt, after which the body 
would rise and fall almost imperceptibly. 
But at about thirty-five miles an hour, 
each time the body was coming down, the 
wheels would hit another joint. It was 
just as if some one were jumping up and 
down on the bumper in time with the vi- 
bration of the springs. Only, instead of 
jolting the body downward, the pavement 
joints were jolting the wheels upward. 
Cars with soft (Continued on page 116) 
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At the right is an aquarium rigged 
up to test the sense of hearing of 





fish. A submerged telephone receiver 
a I 





emits a sound, and at the same time 





receives a gentle 








shock through a wire leash. After a 





few experiences, the fish learns to 
jump at the sound, without a shock 








A dog demonstrating that he 
in recognize colors 





revolving disk are bor- 





dered with different colors, 
morsels of food are put 
nd the disk only whena 
1 color appears at the 
m. The canine learnsto 







































DOG'S KEENNESS OF 


HEARING AND SMELL 


1 trained to get up when he hears a drop of water 
The test proves that he can “= Mig! p ; 
experimenter satu- scheme of training an animal to give responses, or 


sense of smell “conditioning” it, by the use of mild electric shocks. 


The inset shows an 
with odorous liqui 


n Kish Hear? 


= UMB” animals are learning to talk. Not by 
word of mouth, but in roundabout ways 
they are telling scientists how they feel, 
what they see and hear, and even what they 
think about. Age-old mysteries—always the source 
of controversy—are evaporating as research workers 
peer into the minds of inarticulate creatures. 

Only recently have experimenters succeeded in hur- 
dling what has long been an insurmountable obstacle— 
the fact that animals, unlike human laboratory sub- 
jects, cannot give verbal reports of their experiences 
and emotions. Through ingenious artifices that estab- 
lish, in effect, a common language between the animals . 
and their investigators, their innermost sensations are # 
now being revealed. 

To test the acuteness of an animal’s senses, such as 
smelling and hearing, P. Hachet-Souplet, director of 
the Zoodlogical Institute at Paris, France, employs 
highly intelligent dogs that have been trained to stand 
up, seat themselves, or lie down at a command. 

Through a funnel, he saturates a sponge strapped 
over the nose of one of these subjects with a strong- 
smelling liquid, like formic acid or lactic acid. Prompt- 
ly the dog is instructed to lie down. Again and again 
the procedure is repeated, until the dog reclines of its 
own accord at the first whiff. Now the investigator 
gradually diminishes the dose of odorous fluid with 
each test. Presently the dog fails to respond. By this 
signal, the experimenter knows that the odor is too 
faint to recognize. He has reached the limit, or 
“threshold,” of the dog’s ability to detect the smell, 
and the quantity of pungent fluid employed in the final 
trial is a true measure of the dog’s keenness of scent. 
The tests not only confirm the belief that a dog can 
perceive far fainter odors than a human being can, 
but also show exactly how much superior its ability is. 

For a test of hearing, the investigator uses the sound 
of water dripping upon a metal disk. In this case, the 
dog is taught to rise from a lying position when it 
hears the sound. By using disks of different tonal qual- 
ities, it is possible to determine how the dog’s acute- 
ness of hearing varies with the musical pitch of the 
sound, as well as with its loudness. 

More generally in vogue among experimenters is the 
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This method has the outstanding advantage of being 
applicable to virtually all kinds of animals. A Russian 
experimenter, Prof. J. P. Frolov, recently used it to 
study the hearing of fish! 

No organ of hearing has ever been discovered in a 
fish, he points out, yet a wily fisherman never talks 
while he is fishing. Can a fish really hear? 

To find out, he tethered a fish in a small aquarium 
upon a light, flexible electric wire, with plenty of slack 
for his subject to swim freely. At the touch of a key, 
a telephone receiver submerged in the water emitted 
in audible sound, while the fish simultaneously re- 
ceived a gentle electric shock through its wire leash. 
It responded with agitated movement. After repeated 
trials, Prof. Frolov omitted the shock and sounded the 
telephone signal alone. To his delight, the fish leaped 
into action as before! Evidently the fish could hear the 
sound, had learned to associate it with receiving an 
electric shock, and jumped even when no shock was 
forthcoming. Even the ringing of a bell suspended 
above the water proved audible to a fish in further tests. 

As universal as dislike of an electric shock, in the 
animal kingdom, is the desire for food, and this af- 
fords still another way of plumbing the minds of 
animals. 

That apes rival human beings in ability to distin- 
guish colors was demonstrated by the late dean of 
Russian psychologists, Prof. Ivan P. Pavlov, who 
trained a monkey to climb down from its perch for 
food when he displayed a red disk as a signal. Raising 
a blue disk brought no response, for the monkey had 
learned that no food would be forthcoming. Similar 
tests show that dogs, cats, fish, and guinea pigs can tell 
the difference between different hues. The director of 
the Paris zoo found it possible to train a dog to seize 
a morsel of food, placed behind a slowly revolving 
disk with four holes rimmed in different colors, only 
when an aperture of a certain color came into position. 

Can animals reason, as human beings do? Again, 
their ingenuity in seeking food supplies the test. The 
French experimenter demonstrates the intelligence of 
a beaver by hanging a can of grain above its reach, 
with a cord anchored at the floor. Soon the beaver 
learned to gnaw through the cord so that the can would 
fall and spill, providing a feast. 

It is methods such as these that permit animals to 
serve as subjects for practical medical research. 
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..STRANGE TESTS 
GAUGE SENSES OF 
DUMB CREATURES 


Fish in the tank at the left 
have learned to expect food 
when the disk rotates to pro- 
ducea graycolor. They make 
no effort to eat when the 
disk is stationary, prov- 
y ing that they can distin- 
guish between different hues 


































A water rat, blindfolded, finds 
its way to marshy soil with only 
its sense of smell to guide it. 
It can determine the direction 
by greater humidity of the air 
















Even the anteater has been enlistedas 
a laboratory assistant. This one is 
sticking its long tongue into a red- 
painted container which, experience 
has taught him, containsfood he likes 





This beaver showed a 
remarkable ability to 
think things through. 
To get at food suspend- 
ed in a pail overhead, 
he gnawed through a 
cord supporting it and 
then enjoyed a feast 


That moles have anear 
for music was proved 
with the odd apparatus 
at the left. Placed in 
a tank in such a way 
that his motions were 
visible, he was seen 
to react in different 
ways to various musi- 
cal sounds produced 
on a phonograph. The 
tests were performed 
at the University 
of Hamburg, Germany 











\ OTORISTS suspected of driving while 
- under the influence of liquor are sub- 
jected to a novel “alchohol test” devised 
by a Cleveland, Ohio, police sergeant. 
Based on the fact that alchohol affects 
1an’s ability to focus his eyes on a single 
object, the test utilizes a stereoscope and a 
set of specially prepared pictures. A sober 
person, looking through the two lenses, 
sees one image and can describe it correct- 





Cleveland, Ohio, 
police chief in- 
specting Sergeant 
Arthur Roth’s de- 
vice f detect- 
ing tipsy drivers 
Viewed by a sober 
person, images in 


inset would merge 


§ 

B* FURROWING the surface of metal 
a, with angular ridges, a Philadel 
tor has materially increased the 

streng of armor designed for use on 
nks, warships, and aircraft. In recent 
ballistic experiments conducted before ord- 
han xperts high-powered bullets fired 
from a distance of fifty vards pierced a 
test section of flat armor plate one half inch 
thick. When a slightly thinner section of 


EYE TEST SHOWS UP TIPSY DRIVERS 


ly. However, a subject even slightly 
intoxicated is unable to focus his eyes 
properly; he sees a dual or blurred 
image, and cannot describe the object 
pictured. The drinking of three ounces 
of whiskey was detected in test sub- 
jects. Incases of alleged drunken driv- 
ing, Cleveland traffic-court judges are 
accepting the evidence of the “alco- 
hol detector” as proof of intoxication. 
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corrugated armor was used, however, 
bullets fired from the same distance 
failed to penetrate its surface, but 
ricocheted off the sides. Armor pene- 
tration depends on a bullet’s angle of 
impact. Corrugated armor plate, the 
inventor explains, presents a surface 
inclined at an angle of forty-five de- 
grees; bullets strike it a glancing 
rather than a direct blow. 


NEW TANK ARMOR 


In upper photo at right, 
corrugated armor dented 
by bullets. Lower photo 
shows 
thicker, pierced by 
two similar projectiles 
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COATS COAT COAT STORE 
AS NOVEL SALES SCHEME 


VERSTOCKED with a large supply of men’s 
spring and winter coats, a clothier in Copen- 
hagen, Denmark, adopted a unique sales scheme. 
He erected a scaffolding around his store building 
and completely covered it from roof to sidewalk 
with more than a thousand overcoats. The novel 
display attracted prospective customers in such 
droves that police were summoned. Although 
the police ordered the proprietor to remove the 
display, he succeeded in selling all the overcoats. 


flat plate, a lit- 










FRONT FACE \ 
ENED 


HAR 


SECTIONAL VIEW 
OF CORRUGATED 
ARMOR PLATE 
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N UNSINKABLE one- 
man canoe, built by a 
French inventor for use on 
outings, splits into three sec- 
tions and can be compactly 
stacked on a small trailer at- 
tached to a collapsible bicycle. 
For use in the water, the three 
sections of the boat can be 
quickly assembled, and inflat- 
ed rubber tubes pre- 
vent sinking if the 
craft capsizes. The 
small-wheeled bicy- 
cle, devised by the 
same inventor, is so 
constructed that it 
folds in half and can 
be stowed away with 
the trailer aboard the 
boat. The two in- 
ventions thus com- 
bine to make an am- 
phibian outfit so that 
the tourist or camp- 
er is equipped for 
traveling both aflo< 
and on shore. 


Collapsible canoe knocked down 
and packed on a bicycle trailer 


BIKE FOLDS AND BOAT COLLAPSES IN AMPHIBIAN OUTFIT 















DRILL GUIDE HOLDS BIT AT ANY ANGLE 





Drill guide clamped to material to hold auger bit 


Bortnc holes at any desired angle 
with an auger bit or drill is made easy 
by an adjustable drill guide recently 
invented. Equipped with a built-in pro- 
tractor for gauging angles, the device 
can be clamped to either wood or met- 
al, set at a given angle, and locked in 
position with two set screws. When a 
bit is inserted in the guide, it is held 
securely by a metal collar and directed 
accurately into the material being drilled. 
The device will accommodate various 
sizes of drills, ranging in diameter up 
to one inch. 


SUBWAY FITTED AS AIR-RAID SHELTER 


CAVERNS, abandoned quarries, and oth- 
er excavations which honeycomb the foun- 
dations of Paris, France, have been sug- 
gested as civilian shelters from war-time 
air raids. Steps have already been taken 
by the government to adapt existing sub- 
way stations for emergency shelters. One 
of these has been equipped to accommo- 
date 8,000 persons. Far enough below the 
surface to withstand the shock of direct 
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hits from bombs, the station has special 
gasproof doors and is fitted with an elab- 
orate system of fans, filters, air ducts, and 
other ventilating equipment. 










Left, a Paris subway 
Station with ventila- 
ting duct along ceil- 
ing for air-raid use. 
Above, special doors 
to keep out poison gas 











In inset, the 
canoe is in use 
andthe bicycle 
gets the ride 
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TINY RADIO IN BALLOON 
SENDS WEATHER REPORTS 


WEIGHING only one pound, a tiny radio 
device constructed by a U. S. Army of- 
ficer is designed to record and broadcast 
weather data from the stratosphere. The ap- 
paratus, called a radiometeorograph, com- 
bines weather-recording instruments with 
a diminutive radio transmitter. Sent aloft 
in a small balloon capable of reaching an 
altitude of 90,000 feet, the device auto- 
matically flashes code signals revealing 
temperature, humidity, and atmospheric 
pressure for use by meteorologists in fore- 
casting weather conditions. It is expected 
that the apparatus will supplant ‘the air- 
plane weather-recording flights now made 
daily at twenty-two air fields in the Unit- 
ed States. In the photograph above, the 
inventor, Capt. O. C. Mair, U.S.A., is 
shown with the radiometeorograph at the 
California Institute of Technology, where 
he conducted his experiments. 



















ODD ROAD VEHICLE TEACHES TYROS 
sieacak ardaent™ TRICKS OF AIRPLANE CONTROL 


DIRECTS SCREEN 





4 

Jets of compressed 

air are blown down 

over face as screen 
AIR SCREEN FORMS MASK 
TO GUARD AGAINST DUST 

Protection from gas fumes, smoke, 

paint spray, and flying dust particles is 
provided by a new type of face mask 
recently patented. A hollow-rubber visor. 
strapped to the forehead, has a row of 
pin-point holes along its bottom edge. A curtous road vehicle, guided by con- 
Compressed air, pumped into the visor trols exactly like those of an airplane, has 
through a connecting tube, streams out of — been devised by a French inventor to en- keeping the machine 
the tiny perforations and downward over able would-be pilots to learn some of the on an even keel in 
the wearers face as a transparent protec- maneuvers of flight without leaving the straightaway travel and controlling its tilt 
tive curtain or air screen. The air mask ground. Wheels on outriggers simulate the _ in rounding a turn, as demonstrated by the 
offers no discomfort to the wearer. action of ailerons on a plane’s wings, inventor in the illustration above. 


. AIR PURIFIER 
DISSOLVES 
POISON GAS 


WILL poison-gas attacks 
be robbed of their ter- 
rors by new machines 
that suck up and destroy 
the toxic vapors? Built 
like a vacuum cleaner, a 


big 


{ 


tt H | 5a bo V device demonstrated re- 

rr >= cently at Milan, Italy, 
wn 4 draws the surrounding air 
4 = 3 through chemical tanks 

: : A where any poisons it may 

= , contain are neutralized. 

7 . ° - ° 

~ Small machines of this 


an 
~ = type, according to the in- 
ventor, may be used to 
maintain a supply of pur- 
ified air for refugees in 
gasproof shelters, while 
larger models may be em- 


. ployed to destroy poison SEWING MACHINE GOES 
Rese ing a vacuum cleaner, this machine rids air of poison gas gas in the open air. IN CASE FOR TRAVEL 


Easy to take along on a trip, a port- 
able electric sewing machine produced 
by a German designer is so compact 
that it can be tucked within a hand 
bag as shown above. At the traveler’s 
destination, it has only to be lifted 
out, set on a table, and plugged into 
the nearest electric-outlet socket to 
be, ready for use, 





EGGS ARE GRADED 
BY ELECTRIC EYE 













E : re swiftly ind accu 
graded by an electric eye, 
genious new machine 

< ilates the convention- 

ng’ test. When an 

egg is placed in position on the 
devi ight from a thirty 
b passes through it 

to a photo-electric cell. The 


amount of light transmitted 


NEED CARBON DIOXIDE 


ALTHOUGH commonly looked upon 
as nothing but a waste product, car- 


grades the egg, as is indicated bon dioxide is almost as essential as 
upon a meter dial. Tests it oxygen to the human body, according 
competition with expert can- to Professor Yandell Henderson of 
dlers have shown the machine Yale University. He reports that it 


to be t more accurate A photo-electric cell “candles” eggs and shows results on a dial stimulates circulation and respiration. 
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Left, diver poised for a 214-somer- 
sault dive. Above, pattern traced 
by lights on cap, waist, and ankle 








LIGHTS TRACE RECORD OF FANCY DIVES 


the picture of a somersault dive illustrated 
above. By analyzing the lines, errors and 
faults in the execution of the dive can 
easily be detected. The system is said to 
make elimination of minor mistakes much 
easier for the diver, as they can “see” 
their movements, and is of great value to 
the coach as it provides him with a chart 
whereby he can give his protegees ‘“‘black- 
board”’ instruction, 


AIDS PLANE PILOTS 


NEw SAFETY for air passengers is made 
possible by improved types of sextants, 
designed especially for airplane naviga- 
tion. One of the latest models, illustrat- 
ed at the left, provides a self-contained 
artificial horizon in the form of a liquid 
bubble, which may be illuminated by a 
light within the handle. Observations of 
the altitude of the sun, moon, and stars 
above the horizon are quickly made by 
twirling a thumb wheel, operating a 
worm-and-gear mechanism that replaces 
the graduated arc of the conventional 
sextant. The reading is shown in figures 
on counter drums, and may be recorded 
on a ground-glass “slate” beside the eye- 
piece. 


DutcH women divers practicing for 
Olympic competition use a novel training 
device. Three flash lights are strapped to 
each diver, one over the ear, one on the 
hip, and one on the ankle. A practice dive, 
executed in a darkened indoor pool, is 
photographed as a time exposure with a 
still camera. In the developed print, the 
flash lights show every phase of the dive 
in a pattern of white lines, as indicated in 


BUBBLE SEXTANT 





Special sextant for taking observations from plane 


CARDBOARD CAPSULE 
HOLDS TREE TONIC 


A tonic “bracer” for restoring 
weakened trees or shrubs toa healthy 
state is now available in the form of 
chemical plant food packed in a 
cardboard cartridge. The “pill” is 
buried near the tree trunk one foot 
below the surface. As the cardboard 
covering disintegrates, the vitalizing 
chemicals spread 
gradually through- 
out the soil. 















Buried near an 
ailing tree, this 
cardboard  car- 
tridge disinte- 
grates, releasing 
vitalizing chem- 
icals in the soil 
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ELECTRIC STETHOSCOPE 
AMPLIFIES HEARTBEATS 


Dracnosinc heart and lung ailments is 
made easier for doctors by a new electric 
stethoscope which magnifies heartbeats 
and other chest sounds. Internal vibra- 
tions, picked up by a magnetic diaphragm 
held against the patient’s chest, are mag- 
nified by a two-stage amplifier and repro- 
duced in an earphone. A _ conventional 
stethoscope attached to the phone cap con- 
veys the amplified sounds to the ears of 
the doctor. The instrument is equipped 
with a rheostat for controlling sound vol- 
ume. Dual outlets permit two physicians 
to “listen in” at the same time. 










KIT MAKES 
PORTABLE 
LAVATORY 





Motorists compelled to change tires or 
make emergency engine repairs on the road 
will find a novel auto kit useful for wash- 
ing soiled hands. Compactly stowed in a 
small suit case, the outfit consists of soap, 
a scrub brush, a vacuum bottle for hot 
water, and a collapsible rubber wash basin. 
The kit is also handy for general use on 
camping trips; the basin can be used for 
filling the car radiator with water. 











ROFESSIONAL water tasters share 

with living trout the responsibility of 
guarding the water supply of Paris, France. 
A large corps of these experts is on duty 
day and night, continually sampling water 
from the various reservoirs to make sure 
that the chemicals used in purifying it have 
not affected its taste. Selected for their 


posts by rigorous tests, they develop an 














Aquariums for living trout at a 
reservoir in Paris, France. Fish ta 
react to chemicals in the water 


One of the army of water tasters 
employed bythe French city. They oan 
develop great delicacy of palate 


FOLDING GOAL POSTS FOIL FOOTBALL FANS 




















Goal posts being 
stowed in a trough 
to keep students 
from carryingthem 
away as trophies 





The posts set up. 
The top halfofeach 
upright telescopes 
into the lower sec- 
tion for storage 
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COLLAPSIBLE metal goal posts, 
designed to foil jubilant souvenir 
seekers at football games, have 
been perfected by two former 
New York University players. 
The top half of each upright tele- 
scopes into the bottom; together 
with the 
they 
lined trench 
locked in by a hinged metal cover. 


TASTERS AND TROUT TEST PARIS WATER 


amazing delicacy of palate. If a suspicious 
taste or smell is detected in the water from 
one of the reservoirs, its distribution is 
suspended until chemists have had time to 
analyze a sample. The judgment of the 
tasters is verified, in many cases, by living 
trout that are kept in aquariums fed by the 
water supply at the reservoirs. Peculiarly 
sensitive to the chloride used for purifica- 
tion of the water sup- 
_ . plied to the large pop- 
i: eee ulation of Paris, the fish 
' reveal the presence of 
an excessive amount of 
= the chemical, often at 
the cost of their lives. 
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st 


detachable crossbar, 
fold into a shallow, metal- 
where they are 





Soldering iron in novel heater. 
Weight keeps bit against carbons 





‘SELF-STEERING PRAM 
TAKES CORNERS EASILY 


To MAKE a baby perambulator easy to 
wheel around corners, a German engineer 
has designed the novel undercarriage il- 
lustrated. When the pushing handle is 
swung to one side, the front wheels auto- 
matically turn in the opposite direction. 
The jointed assembly swings freely upon 
a pair of pivots attached to the body, 
yielding to the slightest touch. 


TRANSFORMER 
HEATS IRON 
FOR SOLDER 


SOLDERING irons 
used in electrical class- 
es of the Sacramento, 
Calif., High School 
are heated between 
carbon electrodes con- 
nected to the second- 
ary coil of a step-down 
transformer designed 
by the instructor, R. 
J. Springall. Resist- 
ance between the car- 
bons and the copper 
of the iron heats a 
half-pound tool in 
less than a minute. 


WEATHERPROOF GARDEN LABELS 
KEEP MARKINGS LEGIBLE 





FLOWER or plant 
names marked with 
lead pencil will not 
fade from specially 
prepared garden labels 
that have been chem- 
ically treated by a new 
process. Although the 
marks can be removed 
with an eraser, they 
are said to remain 
clear and legible re- 
gardless of the action 
of the weather. 
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PURSE CONCEALS CAMERA 
FOR SECRET SNAPSHOTS 


HIppEN within a bronze holder attached 
near the clasp of a woman’s purse, a tiny 
‘candid camera” may be operated secretly 
to snap unposed photographs while the 
purse is held unobtrusively in the lap or 
against the body. For less furtive shots, 
the purse can be held at eye level and the 
camera trained on the subject through a 
small, collapsible view finder. Equipped 
with a high-speed lens, the instrument uses 
standard thirty-five-millimeter movie-cam- 
era film. 


WOULD ADD TO ALPHABET 


AN ALPHABET of forty-one letters would 
be an improvement over our present one 
of twenty-six, according to a Portland, 
Ore., educator. In the English language 
the letter “a” alone is pronounced eight 
different ways. He would add a new letter 
for each sound. With such an alphabet, 
he declares, a person unacquainted with 
the language would require only two 
weeks’ time to learn it. 


Dr. Robley D. Evans demonstrating his radium detector 
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Strips of transpar- 
ent material form 
the bag of this bal- 
loon, shown being 
inflated for a test 


STRATOSPHERE BALLOON IS MADE 





OF TRANSPARENT MATERIAL 


Philadelphia scientists recently assembled a 
balloon made entirely of transparent paperlike 







machine. 
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\y To stupy cosmic rays in the stratosphere, 
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material. Overlapping sections, were glued to- 
gether to form the pear-shaped bag, which will 
carry aloft a gondola containing a cosmic-ray 
A short-wave radio transmitter will 
automatically broadcast its recordings, 
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TOURIST CAMP HAS CONCRETE “TEPEES” 


CLEVERLY con- 
structed to look like a 
small Indian village, 
a novel tourist camp 
near Lawrence, Kans., 
has concrete shelters 
closely resembling In- 
dan tepees. Cement 
stucco, laid over wire 
mesh on a foundation 
of three slanting poles, 
forms the walls of the 
odd overnight cabins. 
Each ‘‘tepee’’ is 
equipped with com- 
fortable beds, running 
hot and cold water, 
cooking stove, and 
other conveniences. 


BEFORE any 


tive radium 


the metal’s 
within the body. 
electrode, 
the electrically 

ated device and 
near the patient, 


attached to 
oper- 





Concrete ‘‘tepees” give this auto camp the look of an Indian village 


SHOWS RADIUM 
IN THE BODY 


symp- 
toms of poisoning are 
apparent, an ultrasensi- 
detector 
developed by Dr. Rob- 
ley D. Evans, of the 
Massachusetts Institute 
of Technology, shows 
presence 


An 


held 


de- 








tects radium radiations 
even in extremely min- 
ute quantities. In one 
case, the instrument 
discovered the presence 
of radium where the best 
conventional methods 
now in use had failed 
to reveal the slightest 
trace. 


New airplane altimeter that in- 
dicates height above the ground 


PLANES GET 
MAGNETIC 
ALTIMETER 
A NEw airplane al- 
timeter, invented by 
an Albany, N. Y., 
scientist, is soon to be 
submitted to U. S. 
Navy officials for pre- 
liminary tests. The 
device is designed to 
indicate the height of 
a plane in relation to 
the ground directly 
beneath it, rather than 
the height above sea 
level as in convention- 
al altimeters. Al- 
though the operating 


details of the instrument have not been disclosed, it 
is known to operate on magnetic principles. The in- 
ventor expects that the altimeter will prove invaluable 
in bad-weather flying over treacherous mountain 
ranges, when exact knowledge of the plane’s height 
above the ground is of vital importance to the pilot 
depending solely on his instruments. 
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AN EXPERT TELLS HOW 
TO TAKE CARE OF YOUR 


bushing 
‘Lackle 


enjoyment out of the sport. 


By Roy L Care of equipment largely be- 
” 


gins and ends on the actual fish- 
Haslett 


ing trip. Daily attention in the 
field makes off-season care un- 
necessary, excepting on the day 
when you put away your equip- 
ment for the winter. By exercis- 
ing a little ingenuity and observing a 
few rules, you can keep your rods and 
tackle in perfect repair. 

The trout fisherman would do well 
to purchase a coat equipped with prop- 
er pockets, and rather short in length so it 
/ will not dip into the water while wading. He 
f should have pockets to carry his leader case, 
his fly box or books, lunch, and such other 
equipment as may be necessary. 

Bass fishermen should have proper kit 
boxes with compartments for correct comple- 
ments of bass plugs and lures. These kits 
also contain spaces for reels, cases, emergency 
tools, and spares. The ocean fisherman should 
have a kit box with compartments for his 
reels, wire leaders, pliers, and such artificial 
TAKING DOWN _IJures as he might use. 

A FLY ROD Both fresh-water and _ salt-water tackle 
is te at te boxes should be given several coats of lac- 
rod should be un. Quer when new to protect them against rust 
jointed first. and corrosion. An adequate outfit for a trout 
Extend one hand fisherman includes two rods, one for heavier 
ate p Aigeerche fishing, by which I refer to the cast rather 
joint, and pull than the weight of the fish to be caught, and 
the lower joint a lighter outfit for “close-in” angling. You 
with the other may compensate for the length of the rod and 
hand. Below is a P ° ° 
lambskin case to the size of your hook by using as light a lead- 
protect the reel er as your ability and the size of the fish you 










QO TWO anglers fish exactly 
alike, yet all who get the most 
out of this sport have one trait 
in common: they keep their 

equipment in tiptop condition. By doing 
so, they avoid many backaches and heart- 
aches while whipping mountain streams, 
trolling in the deep water of inland lakes, 
or casting into the surf along our two 
oceans; they also avoid the necessity of 
nerve-trying repair jobs at a time when 
they should be enjoying the precious hours 
of an outing. 

From Los Angeles to Seattle and across 
the continent, I have observed many an- 
glers trying their luck with gummy 
reels, bowed rods frayed lines, lead- 
ers that hung by a strand, rusty 
hooks and dingy plugs, and flies 
which had lost all semblance of 
form. Such fish as these people 
caught came to them largely through 
luck, whereas in many cases proper 
attention to their “angling tools” 
would have enabled them .to land 
many more fish and get more real 
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expect to catch warrant. Where heavy fish 
are anticipated, naturally a heavier rod 
should be used. 

Let’s assume that you are properly out- 
fitted and ready for the season. What cas- 
ualties in equipment may you reasonably 
expect? Too tightly fitting ferrules, bro- 
ken rods, snapped lines and leaders? How 
may these be repaired? 

Every jointed rod, when sent from the 
factory, is equipped with ferrules or joints 
that fit tightly and exactly; care must be 
exercised to keep them clean. Should the 
ferrule seem to stick, do not make the 
mistake of scraping it with an abrasive, 
for this is likely to destroy the fit and 
produce a loose joint. The proper proce- 
dure is to clean both the male and the fe- 
male ferrule thoroughly with soap and 
water, or rub them perfectly clean with a 
dry, soft rag. The best method of oiling 
the ferrule is to rub it in the hair, behind 
the ear, or alongside the nose. Enough 
natural oil will be deposited on the metal 
to lubricate it. 

In assembling the rod, care should be 
used to avoid twisting or turning. Line up 
the guides much as you would sight a rifle, 
then seat the ferrule by pushing it in 
straight. 

In taking your fly rod down after the 
day’s fishing, unjoint the tip first. Grasp 
the tip joint just above the ferrule with 
one hand, with the arm fully extended 
above the head, and exert the pull with 
the other hand, held near the top of the 
second joint. Never pull with the upper 
hand, because of the danger of whipping 
the tip into some obstruction that might 
break it. 

A tight ferrule may be loosened by 
grasping the rod behind the knees and us- 


In assembling the rod, make sure that the 
guides are in line before seating the fer- 
rules. This is done by sighting, as below 





ing the leverage of legs against wrists. 
Two persons, by exerting a straight pull, 
can unjoint the most stubborn rod. 

Twisting is apt to weaken the bond be- 
tween the ferrule and the bamboo. In case 
the ferrule is slightly loose on the rod, a 
temporary repair can be made by heating 
the ferrule with a match to soften and re- 
seat the cement. If there is a loose fit be- 
tween the male and female ferrules, a 
piece of beeswax will solve the problem. 
Rub the beeswax lightly on the male fer- 
rule and it will be found that the seat will 
be tighter. If difficulty is experienced in 
disjointing a ferrule where beeswax is 
used, a lighted match applied to the fer- 
rule will cause the wax to soften. 

In the event of breakage of a fly-rod 
tip or the light tip of a bass 
casting rod, a very effective 
and permanent repair can 
be made if the fracture is 
not a clean break. Apply a 
good-quality glue to the 
break and adjust it so that 
all parts of the wood are in 
contact, leaving no protrud- 
ing splinters. Split a quill 
toothpick or goose quill and 
trim it so that it will not 
quite meet when _ placed 
around the break. Place the 
quill over the glued break 
and wrap it securely with 
common wrapping twine. Be 
sure the repaired section is 
straight. 

After allowing ample time 
for the glue to dry, remove 
the wrapping string, sandpa- 
per the repaired portion, and 
wrap it solidly with No. 00 








For between-seasons stor- 
age, line may be stripped 
loosely into the bottom of 
a cardboard box and cov- 
ered with a perforated top 
to permit circulation of air 
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white silk thread. When varnished, the 
repair will hardly be noticeable. If re- 
paired properly, the fractured tip will be 
as strong as originally. 

Care of the newly developed tubular- 
steel fly and bait-casting rods is impor- 
tant to insure long life. Dry them thor- 
oughly and wipe carefully with an oiled 
cloth after each day’s fishing. 

If a bamboo fly rod or light bait-cast- 
ing rod develops a set, the following meth- 
od can be used to correct it, although it is 
not recommended as a permanent repair: 
Pass the bent joint back and forth care- 
fully over a gas flame until it is thoroughly 
warm, then work it slowly back into shape. 
This will effect a realignment of the 
splines. In (Continued on page 82) 


A line drier in use. Wet line 
should never be left on the 
reel overnight 






































The upper picture shows how 
to mend a broken tip by using a 
split goose quill as a splint. 
Above, a loop of thread laid 
under a wrapping for pulling 
the end under to make it fast 


The barrel knot, demonstrated 
at the left with a piece of rope, 
is useful in repairing leaders 
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LOWING through the seven seas, 

some 430 American oil tankers 

are at this moment delivering a 

half billion barrels of crude and re- 
fined oils to American and foreign markets. 
Together with foreign bottoms, making 
up a world fleet of 1.500 seagoing oil 
drums, these sturdy ships engage in the 
hugest and most hazardous of shipping 
enterprises. 

Oil tankers are constructed like no other 
ships afloat, and resemble no others in op- 
eration. While their job is potentially the 
most dangerous on the seas, because they 
carry inflammable cargoes and sail, re- 
gardless of storm warnings, into the teeth 
of storms and hurricanes, fire and heavy 
weather take remarkably few tolls of ships 
and crews 

Their destinies rest in the hands of a 
small group of men on the Atlantic and 
Pacific coasts, dispatchers who carry in 
their minds complete knowledge of the 
several fleets. One man may be responsi- 
ble for as many as twenty tankers. He 
knows what each is carrying, how she is 
carrying her cargo, the size of individual 
tanks, details of construction, and her 
discharging speed 

The dispatcher must keep his fleet on 
the move, for the earnings of possibly 
$30,000,000 worth of tankers, carrying 
$3.000.000 worth of oil depends upon 
keeping them at sea. Because they spend 
nine tenths of their time out of port, tank- 


























By 
ANDREW 
R. 


BOONE 


A tanker taking on her 
liquid cargo. Through 
these huge, flexible 
hoses, as much as 10,- 
000 barrels of black 
oil flows in an hour 


Below, a heavily laden 
ship of the oil fleet 
putting out to sea. 
The funnel at the stern 
serves as an “‘air an- 
chor” to hold the bow 
intothewind inastorm 
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ers are known as the perpetual-motion 
machines of the high seas. Their crews 
seldom know a holiday, excepting those 
brief periods of ten to twenty hours 
when the vessels are discharging or 
loading their liquid cargo. 

How do the tankers operate, and 
how are they kept safe against fire, ex- 
plosion, and collision? 

Suppose we look in on a dispatcher, 
high in a Los Angeles office building. 
Before him is a map showing the lo- 
cations of fourteen tankers, each car- 
rying from 80,000 to 100,000 barrels 
of oil. These ships are scattered from 
points off the New England coast to 
China. Yet he knows, within a few 
miles, the exact position of each. 

The dispatcher’s big job comes in 
shuffling cargoes for delivery at possi- 
bly fifty ports. One ship may carry 
seven grades of refined oils—gasoline, 


Crew members demonstrating tests made during loading. Left to right, they are taking tempera- 


ture of oil, gauging depth in tanks, shutting off flow at valve, and determining the specific gravity 
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naphtha, kerosene, benzine, Diesel, and fuel either crude or refined, soon is Drawing by ; 
oils—while another will have in her tanks _ pouring into the tanker at the B. G. SEIELSTAD , TANK 
three grades of crude. A single ship may _ rate of 10,000 barrels an hour. , < VENT 


sail from a New Jersey refinery to a half If the cargo is gasoline, only 
dozen African ports, dropping several thou- 6,000 barrels an hour are taken 
sand barrels of oil at each. Excepting a aboard, because of the care 


























few tramp steamers, tankers return empty with which the fluid must be F / 
to loading docks, near refineries or oil handled. ‘ 
fields, because of the difficulty of cleaning When a tanker is loading 
out alien cargoes. gasoline, or crude that is rich sf z 

From two to six weeks before a ves- in gas, a single spark might i 
sel’s arrival for another load, her next voy- _ touch off a huge conflagration, .“ / 
age is laid out. Meanwhile, long before Oo '\ A. Gee 
she docks, her tanks must be steam-  Mechanicalfeaturesof \ \ LOOP ; 
cleaned and all gas fumes driven out. An _ theG. HarrisonSmith, al \ 2a’ 
ingenious system, which sprays steam un- 0M€ Of the largest and Py 

° 7 7 ° most up-to-date ships . . 

der high pressure over tops, sides, and og the tanker fleet Y, 


bottoms of all tanks, cleans out the bulk 
of the oil and dirt. Hot water, delivered 
through hoses, knocks down remaining 
particles. To make sure nothing remains, 
gangs of seamen descend through small 7 
hatches and brush down the walls. Finally, F 
with shovels and buckets, they remove 
any residue. 

Once alongside the dock, no time is lost 
in connetting hoses with pipe lines leading 
to near-by tanks or distant oil fields. 
Through these large, flexible hoses, oil, 
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FIRE WALL 
SEPARATES 
ENGINE ROOM 
FROM OIL TANKS 






CARGO- PUMP 
MOTOR IN 
ENGINE ROOM 


QUARTERS 








AUTOMATIC CARBON-DIOXIDE 
APPARATUS FOR FIGHTING 
FIRES IN ENGINE ROOM 
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SHUTTLING BACK AND FORTH ACROSS THE SEVEN SEAS, 
VESSELS OF THE OIL FLEET CARRY THEIR DANGEROUS 
CARGOES INTO THE TEETH OF STORMS AND HURRICANES 









Tankers sometimes take on oil far from shore, 
2 tga receiving their cargo from a submarine pipe line. 

4 Below are two of the five anchors, each weigh- 
ing eight tons, that hold the vessel in position 










Elaborate precautions are taken to insure 
safety. Only absolutely essential repair 
work may be undertaken—and that with 
nonsparking tools. Hammets, buckets, and 
wrenches used in such work are made of 
bronze. All hatches, excepting those lead- 
ing to tanks being loaded, are battened 
down and locked. Yet, occasionally, some 
one slips, and fire or explosion—or a terri- 
ble combination of both—results. 

While discharging high-test gasoline at 
a San Francisco pier, the Charlie Watson 
exploded without warning, killing three 
men and seriously injuring nine. Fire and 
smoke rose higher than the masts on the 
first blast, enveloping the entire midship 
section in flames. The cause, while never 
definitely determined, came from one of 
two sources: gasoline sprayed from a 
broken delivery hose onto an electric mo- 
tor, or a workman wielding a hammer 
which struck a spark. A second explosion 
hurled fifty would-be rescuers off the ship 
onto the pier. So great was the heat that 
no one could approach the burning vessel, 
yet fire apparatus curbed the conflagration 
in twenty minutes 

The Kekoskee, with 14.000 barrels of 
oil in her tanks, was fueling the U.S.S. 
Surveyor at a Seattle pier when an explo- 
sion on the dock showered the ship with 
flaming oil. Chief Officer Martin Hansen, 
on watch, ordered the lines broken and, 
with the tanker a roaring furnace, ran out 
into Puget Sound. Others of the. crew 
raced to the engine room and quickly gen- 
erated steam. Her forward works ablaze 
mast high, the Kekoskee seemed doomed 


A view from the deck of an oil ship as men on a launch uncoil the telephone-line con- 
nection from its buoy at the end of sea pipe line, for coimmunication with the refinery 





oxide systems stand ready at the tiniest 
blaze to spread a suffocating blanket of the 
gas in all main tanks, summer tanks, pump 
rooms, engine room, paint and oil lockers, 
storeroom hold, and forepeak. Remote 
controls are provided forward, amidships, 
and aft. 

As the levels rise in the many tanks, 
frequent samples are taken, for the fluid 
must test the same as that on shore. Oc- 
casionally a valve sticks, and a tanker 
reaches its destination with oil of two 
grades mixed; this necessitates either a 
forced sale at lower price or a wasted 
round trip to the refinery for new oil. In 
twelve to fifteen hours, even the largest 
tanker is loaded and ready for the sea. 
Unlike other cargo boats, it has no grimy 
gangs of stevedores trucking boxes and 


















bales into the holds. At the outset, the 
ship’s pipe-line system is connected with 
the shore pipes, valves are opened, and 
the oil, either forced in by pumps or 
flowing by gravity, fills the tanks. 

When, finally, the full cargo has been 
measured and the pumps silenced, hatches 
are battened down. In gasoline-carrying 
tankers, gas from the engines—flue gas, it 
is called—is pumped into the tanks, thus 
shutting out free air and reducing the 
danger of a stray spark starting a destruc- 
tive fire. At (Continued on page 111) 













But speedy work soon sent showers of : 
steam over the hot plates, and the fire : 
was quenched before the hull could burst. j 
Quick action saved not only these two ves- : 


sels, but also the Dollar liner President 
Pierce and two other ships that were work- 
ing cargo at near-by berths. 

Newer ships are considered virtually 
fireproof, insofar as destructive conflagra- 
tion is concerned, despite their inflam- 
mable cargoes, for 


automatic carbon-di- 

















The tanker W. W. Bruce as she appeared after a collision with another vessel. In spite of their 
dangerous cargoes, the oil carriers sail through all kinds of weather with remarkably few mishaps 
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This brake-reaction test, one of a series in- 
stalled at the New York Museum of Science and 
Industry to gauge driving skill, measures the 
time it takes a subject to shift his foot from 
accelerator to brake when a red light or a pic- 
ture of a boy falling off a bicycle flashes on 





To measure keenness of 
hearing, a driver jots 
down numbers he hears 
through earphones, the 
sounds becoming progres- 
sively fainter. Uni- 
formity is assured by 
the use of a phonograph 
to produce the sounds 


With a realistic steer- 
ing wheel, the motorist 
tries to keep the im- 
age of a radiator cap 
in the center of a “‘road”’ 
painted on a background 
which moves constantly 
as actuated by an eccen- 
tric cam. A dial regis- 
ters the driver’s abil- 
ity to stay on the ‘“‘road”’ 
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FOR 


Motorists 






HOW MUCH GLARE CAN YOU STAND? 





Peering into a viewing box, the subject sees the figure of a pedestrian against the lights of an 
oncoming model automobile, as shown in the inset. By varying the illumination on the figure, it 
is possible to determine how many units of light the motorist needs in his own lamps for safety 














Judgment of speed and 
distance is gauged by 
having the driver esti- 
mate the point, rep- 
resented by a number 
on the scale at the 
right, where one model 
car will come abreast 
of another, slower- 
moving one. The aver- 
age driver’s guess is 
wrong by two units 



























In the Ishihara test for color- 
blindness, the subject tries to 
identify disks by numerals out- 
lined in dots of one color on a 
background made up of splotches 
of color in a variety of shades 
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Weird 
Schemes 


‘lo Make 


It 





Because of the popular belief that heavy 
rains follow big battles, cannons have 
been fired in efforts to produce showers 


HILLING the winds with 
giant refrigerating coils! 
Bombarding storm clouds 
with long-range siege guns! 
Churning the air with airplane propellers! 

These are but a few of the hundreds of 
strange and curious schemes that have 
been devised to wheedle rain from an un- 
willing sky. Each year brings its crop of 
weird plans to combat drought and pro- 
duce rain when and where it is needed. 
Some are based on scientific fact, many 
have never passed the “paper” stage, and 
others are the fantastic ideas of profes- 
sional “weather makers,” who even today 
are able to find credulous customers to 
pay them for their services, 

Just a few months ago, a French inven- 
tor proposed, in all seriousness, that rain 
could be produced by erecting a 2,000- 
foot-high, cone-shaped “meteorological 
tube” beside an ocean bay. Leaning con- 
crete struts, according to his plan, would 
support the narrow base of the hollow tube 
so that it would overhang the water. At 
its flaring upper end, giant wind vanes, 
whirled by ocean breezes, would suck aloft 
the moisture-laden air from the surface of 
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they never 
ch wore 
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the water. As the air reached the upper 
level, so the inventor maintains, it would 
expand and cool, condensing the moisture 
to form a copious shower. 

Variations of this idea, advanced in 
countless forms, have been suited to the 
times in which they appeared. One inven- 
tor of an earlier era advocated erecting a 
tall chimney over a pool of water and 
building fires around the 
pool's edge, to carry mois- 
ture aloft and form rain 
clouds. A more recent 
schemer envisions mak- 
ing rain by arranging a 
squadron of airplanes in 
a circle, facing away from 
the center, with tails up 
and propellers spinning at 
full speed to create arti- 
ficially the ascending air 
currents that precede a 
natural rainstorm. 

To some, the idea of a 
ring of airplanes with 
heads out, like musk ox- 
en on the defensive, may 
make a ludicrous picture, 





By 
ROBERT EF. MARTIN 


Other ideas of would-be rain makers may 
likewise be greeted with more levity than 
they deserve. Impractical as they may be, 
however, each of the ideas so far men- 
tioned has at least some shred of scientific 
theory to bolster it up. 

The hitch appears, not in the theory, 
but in finding a practical way to carry out 
such an enormous undertaking. The air- 
plane-propeller idea, for example, is like 
trying to lift a towering skyscraper with 
an auto jack. Its principle is sound, but 
the apparatus simply isn’t large-scale 
enough to be effective. 

No objection could be made to the plan 
of one amateur weather maker on this 
ground, at least—for he urged the Govern- 
ment to build an artificial mountain 100 
miles long and 5,000 feet high! The slop- 
ing side of this gigantic lean-to would de- 
flect horizontal winds upward and shower 
rain on the windward side just as a real 
mountain does, he maintained. So would 
a large sheet of canvas supported by bal- 
loons, as another inventor proposed. 

Discarding any roundabout way of chill- 
ing air to extract its moisture, an adherent 
of more direct methods favored erecting 
giant refrigerating coils in the path of 
humid winds. Just as dew forms upon a 
pitcher of ice water, so water from the air 
would collect on the coils. As it ran off, 
pipes would carry it to irrigation reser- 
voirs and thence to sun-baked fields, Bas- 
ically, the idea is sound, but under average 
conditions the annual cost of irrigation 
with the “cold-coil” plan would be about 
$20,000 an acre. 

Another plan patented some years ago 
would have cost even more. Batteries of 
cannons were to bombard the sky with 


A huge sheet of 
canvas, with 
one edge held 
up by balloons, 
would deflect 
aircurrents and 
cause rain on 
its windward 
side, one inven- 
tor suggested 
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shells filled with carbon dioxide gas. Dyna- 
mite and time fuses would explode the 
shells at a predetermined height. The car- 
bon dioxide, chilled as it expanded, would 
evaporate into a sheet of low-temperature 
vapor, cooling the surrounding air in turn 
and precipitating rain. A California sci- 
entist did a bit of figuring on this plan. 
Counting only the price of the gas itself, 
the cost of treating a single acre of land to 
a quarter inch of rainfall would be about 
$600,000. 

Rain-making schemes of another brand 
approach the purely fantastic, even in 
theory. One inventor proposed to send 
aloft, successively, four fleets of balloons. 
The first, by exploding charges of gun- 
powder, would scatter particles of chlorate 
of potash through the air; the second, a 
spray of water; the third, nitrogen gas; 
and the fourth, steam. Rain would surely 
follow, he declared, within twenty-four 
hours. Just why he expected this happy 
outcome remains a mystery. 

Another balloon enthusiast patented a 
gas bag covered with metal spurs, which 
were to be joined by a wire network sur- 
rounding the fabric. The wires led to a 
cable that tethered the “‘lightning-rod bal- 
loon” to the ground. When this extra- 
ordinary device was allowed to rise into 
an electrically charged cloud, its designer 
argued, the discharge of electricity to the 
ground through the cable would release 
raindrops from the cloud. 

By far the greatest number of plans for 
producing rain have been based on the 
popular, and mistaken, belief that loud 
noises or heavy concussions will cause a 
downpour. Early proponents of the noise 
theory of rain erroneously believed that 
the concussion of thunder or artillery fire 
would jostle together the small droplets of 
moisture in a cloud, forming larger drops 
that would fall as rain. One of their lead- 
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ers, Edward Powers, published in 
1871 a book in which he assembled 
enough supporting evidence to wield 
tremendous popular influence. The 
following year, he petitioned Con- 
gress to finance an ambitious rain- 
making experiment, in which 300 
cannon were to be taken to an arid 
section of the West and fired simul- 
taneously. 

Congress refused, but by 1891 
public pressure became so great that 
it consented to authorize an elabo- 
rate test of the theory. 

Odd, indeed, for a grizzled war 
dog, must have seemed the task as- 
signed to Gen. Robert Dyrenforth, 
under whose direction the trial was 
actually carried out near Midland, 
Tex. Instead of hurling steel at an 
enemy, his cannon barked defiance 
at the sky. Shell after shell went 
screaming aloft. Balloons soared in- 
to the air, filled with an explosive 
mixture of hydrogen and oxygen, 
and exploded high above the ground 
as fuses touched them off. One went 
off squarely in the middle of a black 
rain cloud—but, like the rest of the 
skyward volley, to no avail. 

Did the Dyrenforth experiments 
settle the question once and for all, 
as anyone might have expected? 
Quite the contrary! As late as 1912, 
a group bombed storm clouds near 
Battle Creek, Mich., and cheered 
when rain shortly arrived. However, 
as a matter of record, it rained that 
day over an area extending from the 
Rocky Mountains to the Atlantic. 

Quick to capitalize upon the national 
interest in rain making aroused by the 
Dyrenforth tests, a horde of professional 
“weather wizards” invaded the agricultural 
regions of the west. Approaching a farmer, 

one of these self-styled 


4 experts would contract to 


deliver a certain amount 
i; \ of rain within a specified 
time, for a sizable fee. 
He was to be paid, the 
“rain contract” usually 
stipulated, only in case 
he made good on his 
promise. 

Thereupon, the “wiz- 
ard” retired into a win- 
dowless shack from which 
wisps of smoke _ soon 
arose, showing that he 
was at work with his 
“secret chemicals.” Pres- 
ently he emerged, an- 
nouncing that he had 
done his work and rain 
might now be expected. 
If nature came to his aid 
by providing the desired 
shower, he pocketed his 
fee and went blithely on 
his way. 

Naturally, a shrewd 
rain maker took care to 
consult weather maps and 
records, attempted his 
operations only in fav- 
orable weather, and never 
contracted to “produce” 
more rain than normally 
fell in a given locality. 
Thus he had an excellent 
chance of making good. 





A Frenchman 
now wants to 
produce rain by 
building a giant, 
cone-shaped tube 
to suck moist 
ocean air aloft 





Another scheme is to send a “lightning-rod balloon” 
into a cloud to draw off its charge of electricity 


Should he fail, he had nothing to lose. 

One of the most famed of all claimed 
to bring rain by evaporating “secret chemi- 
cals” in tanks mounted on thirty-five-foot 
towers. This man plied his trade for fif- 
teen years over a territory from central 
Texas to Alaska. The secret of his success 
may be judged from his contract with an 
agricultural association in Medicine Hat, 
Alberta, Canada, to supply rain over a 
period of three months at a fee of $1,000 
an inch. The official rain gauge at Medi- 
cine Hat recorded five inches of rain dur- 
ing that period. But weather records show 
that the normal average rainfall in that 
section for those three months is more 
than six inches! 

A western railroad hired a man who was 
said to have broken innumerable dry spells 
in Australia, and gave him a special car 
which he fitted with chemicals, water 
tanks, exhaust pipes, and electric batteries. 
At intervals along the line, the “rain car” 
was deposited on a siding. Smoke curled 
from its exhaust pipes, and presently the 
“Australian rain wizard” emerged and as- 
sured the congregated farmers that, thanks 
to the generosity of the railroad, rain soon 
would fall upon their parched fields. Then 
the rain car was hauled away to another 
dry spot. 


The railroad tour was reported to be 


“amazingly successful.” Follow the rain- 
maker’s route with U. S. Weather Bureau 
maps, however, and you discover that rain 
followed his mysterious activities only 
where the weather was unsettled and where 
the local Weather Bureau official had defi- 
nitely predicted rain! 

Preventing rain is as easy as producing 
it, if you would credit the glib sales talk of 
a professional (Continued on page 115) 
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POWERED SAW ON POLE 
CUTS TREE BRANCHES 


Forest trees can be quickly pruned with 
a powered pole saw now on the market. A 
small, circular saw, mounted at the end 
of a hollow aluminum pole, is whirled by 
means of a flexible drive shaft connected 
to a small gasoline engine. Without climb- 
ing, a worker can trim off dead or useless 
branches as high as twelve feet above the 
ground. The sixty-pound unit is pulled 
from tree to tree on a small toboggan 
sledge. It is equally suited for pruning 
trees on city streets, large estates, in parks, 
ind orchards. 





CoMPLETE in all its 
details, a photograph- 
enlarging outfit has 
recently made its ap- 
pearance compactly ar- 
ranged and mounted in 
a suit-case container. 
When opened for use, 
as shown in the illus- 
tration, the lid of the 
case holds an all-metal 
easel equipped with 
margin control, paper 
holder with etched 
scales, and a focusing 
magnifier. Extended on 
its mounting above this 
working surface is the 
enlarging camera, con- 
trolled by a geared mi- 
crometer-focusing 
mechanism which ena- 
bles the user to obtain 
sharp definition accu- 
rately and quickly. In 
addition, the equipment 
includes a built-in dark- 
room lamp and an elec- 
tric timer. 





James J. Lamb, radio engineer, at work on his new radio receiver 


OUTFIT FOR PHOTO ENLARGING 
FITS INTO CARRYING CASE 








Portable photograph- 
enlarging outfit set 
up for use. The lid of 
the case is equipped 
to serve as the easel 


FADING, station interfer- 
ence, and noise are mini- 
mized in a new radio receiver 
developed by James J. Lamb, 
prominent radio engineer. 
Two synchronized receiving 
sets, each having its own 
antenna, pick up and am- 
plify the same signal. A sin- 
gle control knob tunes both 
sets simultaneously. Just be- 
fore the signals enter the 
last stage of the twin circuit, 
they are combined by a spe- 
cial mixing circuit in such a 
way that the stronger signal 
“kills” or blocks out the 
weaker before reaching the 
loudspeaker, thus prevent- 
ing the weak or undesirable 
signals from spoiling the re- 
ception of the program. 








EQUIPS LABORATORY FROM P.S.M. PLANS 





FOLLOWING plans pub- 
lished in POPULAR SCIENCE 
MONTHLY, Allan G. Butler 
of Belleville, N. J., con- 
structed most of the equip- 
ment for the home chemis- 
try laboratory shown in the 
photograph. The appara- 
tus includes a microprojec- 
tor, black-light apparatus, 
arc lamps, microscope ac- 
cessories, test-tube racks, 
retorts, and other utensils. 
The workshop library con- 
sists of 200 scientific books, 
bound volumes of POPULAR 
SCIENCE MONTHLY, scrap 
books, and filing cases for 
miscellaneous material. 
The lab is equipped for 
the study of biology as well 
as chemistry. 
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CIGARETTE HAS 
FILTER IN TIP 


A NEW cigarette has a novel 
filter tip made of rolled, pleated 
paper. Besides protecting the 
smoker’s lips from the annoyance 
of loose tobacco ends, the rolled- 
in filter is said to provide a cooler 
smoke. 
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MOTOR ENCLOSED TO ; 
ELIMINATE DANGER © 
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TANK STEERED BY 
VARYING THE SPEED 
OF EITHER HALF OF 
OUTER SHELL 


TRACTION Cut-away view of the proposed “tumbleweed 
Se ae Es CLEATS tank” in action. Rolled by its outer shell, 
dil ~ p it would be a poor target for enemy gunfire 








GIANT “walking stick” recent- 

ly obtained by the general 
science department of New York 
University, in New York City, is 
believed to be the largest insect 
in the world. The huge specimen 
measures fifteen inches from the 
end of its hind legs to the tips of 
its wirelike feelers. It was found 
by a collector on the island of New 
Guinea in the East Indies. In the 
photograph at the right, a student 
is holding a foot rule alongside the 
huge specimen to show its com- 
parative size. 





Below is a scale model 
of a 100,000-ton liner 
with upper deck cleared 
to let airplanes land 









HOT WATER WARMS DIVER 


DesIGNep for work in cold tempera- 
tures, a new French diving suit is warmed 
by hot water supplied from the surface 
through flexible tubes. Made of a rubber- 
ized fabric, the suit, when donned by the 
diver, is sealed by a water-tight slide fas- 
tener. The heated water, circulating be- 
tween the outside layer and a waterproof 
lining, is said to enable a diver to work 
comfortably despite frigid outside tem- 
peratures. By means of a valve, the diver 
can control the circulation of hot water, 
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Novel War Tank Resembles a Rolling Ball 


OLLING over the ground like 
a giant ball, a high-speed 
“tumbleweed tank” proposed by a 
Texas inventor is a new addition 
to modern war machines. A spher- 
ical hollow steel driving cab is in- 
closed by a rotating outer shell 
consisting of two cup-shaped halves 
fitted with circular traction cleats. 
Motor-driven gears, mounted on 
the inner sphere, rotate the outer 
shells to roll the tank along the 
ground. Steering is effected by 
varying the speed of either of the 
rotating traction shells. Machine 
guns are fired from the stationary 
cab through central firing slots and 
armored turrets at the sides. The 
heavy driving motor, centrally 
placed on the cab floor, gives the 
tank stability and prevents it from 
rolling sidewise. The inner shell 
can be sealed against poison gas, 
while the power plant is complete- 
ly inclosed to minimize the danger 
from exhaust fumes. The inventor 
states that the tank’s spherical 
shape presents the smallest possi- 
ble target for enemy bombs or 
shells, and all but direct hits would 
glance off its curved sides. Mis- 
siles penetrating the outer shells 
would have expended most of their 
force. 


A, BIGGEST BUG IS FIFTEEN INCHES LONG 








A specimen of the “walking stick,’’ huge East Indian 
insect, acquired for study by New York University 





AIRPLANE DECK FOR LINER 





FUNNELS disappear 
amidships and hinged 
masts swing downward to 
clear a spacious airplane- 
landing deck on a pro- 
posed 100,000-ton super- 
liner. The huge ship 
would be 1,250 feet long, 
with a cruising speed of 
thirty-four knots and a 
passenger capacity of 
10,000. In war time the 
liner could transport 20,- 
000 troops and carry its 
own convoy of airplanes. 
























SUN ROASTS MEAT IN BEACH BARBECUE 


EAT from the sun, concentrated by a bank of 

twenty mirrors, roasts meat to a delicious brown 
in a beach barbecue machine invented by a Los Angeles, 
Calif., man. The motor-driven spits are inclosed in a 
glass case which is mounted with the mirrors on a re- 
volving turntable. As the direction of the sunlight 
changes, a thermostat automatically causes the turn- 
table to revolve, keeping the reflected rays constantly 
focused on the meat. A simple adjustment makes al- 
lowance for seasonal variation in the altitude of the sun. 





NOVEL METER GAUGES 
MOISTURE IN WOOD 


O DETECT excess moisture in raw 

lumber, which may cause later shrink- 
age in the finished wood, a German in- 
ventor has developed a novel “moisture 
meter.”’ The apparatus is based on the fact 
that the electric resistance of wood de- 
pends on the amount of water it contains. 
A sample of lumber is placed between two 
electrodes in an electric circuit. A meter 
indicates the electric resistance of the wood —— 
and a calibrated scale shows the percent- 
age of moisture present. H. E. McCoy 


nscaoren SHOW AUTO-CYLINDER EXPLOSIONS 


"Ty! AKING pictures at the amazing rate of 
5,000 a second, a new high-speed movie 
camera records the details of fuel explosions 
inside a gasoline engine in operation. Light 
from the spreading flame in the combustion 
chamber passes through a transparent quartz 
window, which covers the entire top of the 
engine, and is reflected into a stationary lens. 
Thirty small lenses, mounted on a rotating 
steel disk, whirl by the stationary lens; each 
exposing a single image of the explosion 
chamber on a strip of film moving at a speed 
of over 200 miles an hour. When the film is 
projected on a screen, the pictures can be 
studied frame by frame, or as a continuous, 
ultraslow-motion reénactment of the cylin- 
der explosions. When an automobile engine 
is running at 2,000 revolutions a minute, 
equivalent to a road speed of about forty 
miles an hour, 250 explosions occur in a 
second; the high-speed camera would record 
each explosion in twenty individual snap- 
shots. The film, instead of moving in jerks 
between pictures as in ordinary motion pic- 
ture cameras, moves continuously overa large 
disk attached to the crankshaft of the engine. 
The camera is expected to be of great value 
in research studies of gasoline combustion. 





(in cook’s regalia) demonstrating his solar barbecue to bathers at a California beach 























SHEARS GRIP FLOWER 
AFTER CUTTING STEM 


Will shears of a new type, a 
home gardener can reach into 
a flower bed and, with one hand, cut 
and gather a desired bloom. On one 
of the jaws of the shears is mounted 
a spring-operated clamp that has 

corrugated edge facing the tool's cut- 
ting surface. As the flower stem is 
cut, the clamp automatically grips it. 


+ . ca 
This ultrafast cam- 
era photographs 
the spreading of 
the flame in the 
ombustion chan 
ber Of an autom 


r 
b 

bile engine The 
circular drum « 
tains the film and 
the rotating len 
ses. At the right 
are flame pictures 
made at the rate 


of 5,000 a second 
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FINLAND has the only paved highway in 


the world to the shore of the Arctic Ocean. | 


ICE that remains ice even when heated | 
ae : | 
above the boiling point of water has been | 


produced under a pressure of 360,000 


pounds. 


HORSE STEALING draws a heavier penal- 
ty than the theft of an automobile in eight- 
een states and the District of Columbia. 








MAN kas grown two inches in average 
height within the. past century. 


SIX BILLION CANS of foodstuffs 
packed in this country during 1935, 


were 





A BIRD'S BLOOD has more red corpuscles 
to the cubic centimeter than that of any 
other animal, 


SAUERKRAUT is being used by museums 


to clean priceless tapestries and rugs. 


= ACH, SUCH 
a VASTE OF 
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COLORADO'S LOWEST POINT is 
than a half mile high. 


more 


A BEETLE, found in Java, secretes a nar- 
cotic. It allows ants to feed upon the secre- 
tion, then devours them when they are 
helpless. 





A TANK CAR loaded with helium gas 
shipped by the Navy weighed 92,000 pounds 
less than the empty car. 





THE MALE SEA HORSE performs the role 
of mother. It is the male that gives birth 
to the young. 





THE CAESAREAN OPERATION was not 


named after Julius Caesar, as generally 


believed. Instead, his family probably got | 


their cognomen from the operation. 





GOLDFISH show a color preference for 
blue. 


J WHEN THE 
Bus - BUD - BWE 
OF THE NIGHT QQ 
MEETS THE GoLD 
FISH IN THE BOWL. 
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A REAL airplane thrilled audiences at a 
recently opened musical production in 
London, England. The novel “property” 
was an autogiro of latest design, equipped 
as for a regular flight. Through skillful 


VACUUM BRUSH DUSTS 
BOOKS ON SHELVES 


WITH a vacuum-cleaner 
attachment, recently invent- 
ed by former Secretary of 
War Newton D. Baker, books 
can be dusted without re- 
moving them from. their 
shelves. The device consists 
of a rectangular brush con- 
nected to an electric hand- 
type cleaner by a_ hollow 
wooden neck or_ handle. 
When the accessory is 
brushed along the tops of 
books, without taking them 
from their places on the 
| shelves, the bristles loosen 
|}accumulated soot and dirt, 
| whichis then sucked through 
the tube to the dust bag. 
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AUTOGIRO FLIES FROM §S 





ice blocks form the windows of this Soviet fisherman’s arctic hut 








ie 


AGE IN PLAY 


stagecraft, it took off and disappeared 
behind the scenes, apparently under its 
own power, with motor roaring and “wind- 
mill” blades spinning. The photograph 
shows the take-off scene in the play. 






aE TY A a 


Novel vacuum-cleaner attachment in use for dusting books 


ARCTIC CABINS 
HAVE WINDOWS 
HEWN FROM ICE 


LoG SHELTERS con- 
structed in northern Rus- 
sia for Soviet fishermen 
have windows of ice in- 
stead of glass. Thick 
slabs, cut from clear ice, 
were hewn to_ shape, 
fitted into the window 
frames, and frozen in 
place. Constant sub-zero 
temperatures keep the 
ice windows frozen solid 
throughout the long win- 
ter months. Seen from 
the outside, the ice win- 
dows sparkle with the 
electric lights in the cab- 
in’s interior. 
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tow 8. Loe "The BICYCLE 


An exciting moment in a game of bi- 
cycle polo at a Florida resort. This 
is one of the many new sports that 
have arisen in the wake of the re- 
turning popularity of the two-wheeler 































William E. Sperry, inventor, displaying his 
three-speed bicycle which gives the rider a 
choice of low, intermediate, and high gear. 
Part of the gear casing has been removed to 
show the arrangement of the working parts. 
The inventor has his hand on the shift lever 









This novel two-wheeler is 
pedaled from a chairlike 
seat and steered with 
an automobile-type wheel 
Note twin headlamps 


At the right, 300 girl cyclists are 
waiting for the gun to start them 
off on a recent ten-mile race in 
California. Hundreds of amateur 
races are scheduled forthis summer 





HE bicycle is back. Four million Americans 

now pedal along streets and highways. And. 

last year, factories in the United States turned 

out 750,000 machines, nearly equaling the 
peak production of the gay nineties. News items from 
all parts of the country tell the story of this dramatic 
boom in popularity. 

In Chicago, Ill., for instance, 165,000 persons re- 
cently signed a petition asking for cycling paths to be 
constructed in the city parks. In Washington, D. C., a 
huge crowd “of enthusiastic spectators, last winter, 
braved frigid winds for hours to watch an amateur 
bike race. From coast to coast, cycling clubs are 
springing up. The veteran League of American Wheel- 
men has come back to life: The Amateur Bicycle 
League of America has approximately ninety affiliated 
clubs; the Century Road Club, promoting amateur 
races, has twenty-five or thirty, and there are upwards 
of 300 unassociated clubs in the country. 

In 1933, a survey conducted by department stores 
showed that bicycles stood fourth on the list of things 
that boys and girls wanted for Christmas. In 1935, 
they stood first. Almost every large city has bicycle 
rental stations, and several have schools for teaching 
the fine points of cycling. Railroads are running special “bi- 
cycle trains” that carry enthusiasts and their wheels to scenic 
spots for one-day outings. The bicycles ride in special baggage 
cars, where passengers may also rent machines if they so desire. 

Last summer, when the Boston and Maine Railroad inaugurat- 
ed the idea, its first Sunday excursion to the wooded section of 
New Hampshire carried 200 cycling enthusiasts, in spite of the 
fact that the day was rainy! 

This season, the bicycle-train idea is spreading. From New 
York, excursions will run to the Highlands of the Hudson and 
to Connecticut; from St. Louis, Mo., others will carry bicycle 
fans of that city to outlying, picturesque spots. Railways in 
other parts of the country are also adopting the idea. 

A “bicycle breakfast” was staged not long ago by a charity 
organization in New York City. One morning, a horde of riders 
gathered in Central Park and pedaled in parade formation 
downtown to a popular restaurant. Staid old Fifth Avenue had 
not seen so many wheels in one group since the days when they 
shared the streets with the horse car. 

Instead of subsiding, the tide of cycling popularity continues 
to rise. What is the secret of the bicycle’s amazing comeback ? 

Running over its history, we find that it wasn’t until about 
1885 that the modern bicycle came into existence. Five years 
later, the “bicycle craze’ was sweeping the country. By 1898, 
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Comes Back | 


IN AMAZING REVIVAL 
OF FAD OF THE NINETIES 


American manufacturers were producing 
approximately 1,000,000 machines a year. 
Factories were humming; every village 
had its thriving bicycle shop. 

Then interest waned. A blight seemed 
to attack the industry. By 1904, produc- 
tion had dropped to 200,000 machines, 
and thousands of bikes were reposing with 
flat tires and rusty spokes in cellars and 
attics, woodsheds and barns. The bicycle’s 
day seemed to be over. 

Manufacturing statistics show that pro- 
duction in 1909 was 168,000; it was 299,- 
000 in 1914; 216,000 in 1921; 255,000 in 
1927; and 260,000 in 1931. Then, during 
the worst depression the country has 
known, the old-fashioned bicycle took a 
new lease of life. Something began to 
happen to the “forgotten vehicle.” Work- 
men trickled back into bicycle factories. 
Dealers reported increased demand. Pro- 
duction totals jumped, until in 1935 they 
were almost three times what they had 
been in 1931. 

What had happened? 

Various explanations have been ad- 
vanced. About 1932, it is pointed out, 
publicity agents for Hollywood movie 
stars began to run out of ideas for “dif- 
ferent” pictures that would be printed in 
newspapers and magazines. The actors and 
actresses had been shown engaging in 
every form of athletics, wearing almost 
every known costume, and riding in al- 
most every kind of motor vehicle. The 
publicity men hit on the idea of having 
their stars photographed riding bicycles. 
Almost overnight, Hollywood became “bi- 
cycle conscious.” What started as a mere 
publicity stunt, turned into an authentic 
cycling craze. 

One prominent actor pedals ten miles 
between his home and the studio twice a 
day, rain or shine. Some Hollywood stars 


adopted the bike as a pleas- 
ant form of exercise, others 
as an easy way to pedal off a 
few excess pounds. But most 
of them continued to ride be- 
cause they had discovered that 
cycling was fun. 

The bicycle craze spread up 
the California coast to San 
Francisco. Society leaders 
took up cycling as a novelty, 
and ended by adopting it as a 
regular activity. The popu- 
larity of cycling spread inland. 
Before it could reach the At- 
lantic coast, Boston, New 
York, and Washington had al- 
ready been bitten by the bicy- 
cle bug from another direction. 

During the depression, many 
people who formerly had 
traveled abroad, saved money 
by a trip to near-by Bermuda. 
Here, automobiles are taboo 
and bicycles abound. The 
American tourists caught the 
cycling craze, brought it 
home, and spread it through- 
out the East. 

During A Century of Prog- 
ress Exposition, in 1934, a 
“bicycle day” brought 25,000 
persons pedaling through the 


gates into the grounds on the Chicago 
lake front. Today, hardly a city or 
state is untouched by the bicycling 
wave which has swept the country. 

refine- 
ments, ingenious accessories are a fea- 
ture of present-day machines. 
cles of radically new design are mak- 
ing their appearance. There are bikes 
with three-speed gear shifts, automo- 
(Continued on page 108) 


New designs, mechanical 


bile-type 
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How Grandfather 
would have stared at 
this ultramodern, 
streamline machine! 
It has a speedometer 
(seenincircle), horn, 
and headlight with a 
battery in the frame 


Bicy- 


The 1936 version of “‘a bicycle built for 
two.’ So insistent has been the demand 
for tandem wheels that manufacturers have be- 
gun manufacturing them again for general use 


A bicycle train discharging its load of city 
cyclists for a day awheel in the country. The 
passengers’ 
gage car, and extra ones are available for rent 


machines are carried in the bag- 
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A dissecting microscope being used in re- 
moving the outer layer of a honeybee’s eye 


By 
Morton C. Walling 


URN the magic eye of your micro- 

scope into every corner ol the 

world about you, and you will find 
no more entertaining objects than the in- 
There is scarcely an insect foot, 
eye, or wing that, under the revealing 
powel of lenses, does not become a thing 
of surprising beauty to the person seeing 
it for the first time, and an object sur- 
rounded by still unsolved mysteries to the 
microscopist who has seen it a thousand 


sects. 


times before. 

Insect bodies and wings often are 
clothed with scales and hairs, and vari- 
ous structures ranging in form between 
these two, of great beauty of form, col- 


or, and texture. 

Capture a butterfly and rub one of its 
wings against a clean glass slide. If you 
fail to obtain in this way a collection of 
tiny scales, breathe on the slide to mois- 


LOOKINGTHROUGH THE 
EYE OF A HONEYBEE 


This is an 
of the multiple images formed 
by the compound eye of a bee 


The object viewed is a small 


actual photograph 1] 


-microscope framed in a win- 
The drawing shows the P| 
the picture 


dow 
set-up for makin 





xploring the 
WITH YOUR 





WOODEN BAS5 
CLIPPED TO 
STAGE 


A HOLDER FOR TURNING 
INSECT SPECIMENS 


The simple device pictured 
above enables you to rotate 
subjects as you examine them. 
In the upper photomicrograph 
at the right is a wing tip of a 
mosquito, and below it is the 
insect’s head. The black areas 
at right are compound eyes 














ten it, and rub again. Also, clip a section 
from the wing and lay it on a slide, being 

careful not to rub off too many scales. 
An insect scale, you will find, frequent- 
ly resembles a plant leaf or, in many 
cases, a flat paddle with a handle that ta- 
pers more or less to a 


point. Most scales 
are marked with 
ridges and _ grooves 
that run either par- 
\ /~ PHOTOGRAPHIC 
\ / i 
‘ ; FILM 
‘\ / 
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PHOTOGRAPHIC 
MICROSCOP 
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allel to the stem or “handle,” at right an- 
gles to it, or in a radiating pattern. These 
markings are very fine, especially in some 
scales. 

The appearance of a small section of 
such wings as those of butterflies and 
moths, and parts of the bodies of some 
insects, when magnified fifty or so diam- 
eters, is somewhat like that of a shingle 
roof. The scales are arranged in over- 
lapping rows, and each scale is attached 
to the wing by its tiny stem. You will find 
that the coloring, seen in such objects lies 
entirely in the scales, and that the part of 
the insect to which they are attached, as 
the wing of a butterfly, generally is color- 
less. Scales of various colors and hues are 
found on the same insect or the same 
wing. Some scales, as those of certain 
beetles, have a beautiful, metallic sheen 
that is best seen by reflected light. 

Scales seem to be, in structure, essen- 
tially dried cells whose walls have col- 
lapsed to form thin, more or less flat ob- 
jects, something like a foldea paper bag. 

Insect hairs present a wide variety of 
sizes and shapes. Some are flat and sharp- 
edged, like the blade of a bayonet. Some 
are long, tapering, and pointed, like a 
keen lance. Others are equipped with 
knobs, often highly ornamental, along their 
shafts and at their tips, like war clubs. 
Still others have peculiar tips which re- 
semble arrows or spearheads. On some in- 
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sects, such as the diamond beetle, you can 
find various appendages ranging in form 
from hairs to scales, with many different 
shapes between these extremes. 

Some hairs and scales look best when 
placed on the slide dry, and viewed by 
either transmitted or reflected light. Others 
should be mounted permanently in Can- 
ada balsam. To determine which method 
of mounting is best, without making slides 
of each kind, drop a little turpentine on 
some of the hairs or scales to be mounted. 
If this makes them more brilliant and 
clear, the balsam mount will be better. 
Otherwise, mount them dry in a cell 
formed by spinning a ring of shellac on the 
glass slide, or by cementing, with balsam, 
a thin washer of cardboard in the center 
of the slide. The specimens can either be 
placed loosely in the shallow depression 
thus formed, and sealed in by a clean cov- 
er glass; or a very thin layer of some ad- 
hesive such as balsam thinned with xylol 
can be spread over the cell bottom to hold 
them in place. 

The antennas of many insects, partic- 


DOUBLE EYEPIECE LETS TWO PERSONS 









A UPPER | 
COVER i EYEPIECE 
f GLASS —. x 
SCREW |<~ (F 
i SOLDER TUBES TO 
Saft CENTER SECTION 
WOOD ° a he 
SIDEPIECE ” EYEPIECE 
GLAS UPPER TUBE 
/ 
\ | BINDING- 
MICROSCOPE —r_, | \ POST 
TUBE | NUT 
/ : 
/ DUUSTING 
/ REW 
/ ~}} + 5 
r) | COVER | 
! "GLASS 
we <ote 


HOW TWO WOOD PIECES 
CLOSE SIDE OPENINGS 


JULY, 1936 


MICROSCOPE 


ularly of certain moths, 
are objects of distinction 
and beauty. They range 
in form all the way from 
simple, hair-studded rods 
to elaborate plumes that 
might make an ostrich 
envious. So much do 
antennas vary—frequent- 
ly even between males and females of the 
same species—that they are used by en- 
tomologists as a tag for identifying many 
of the various types of insects. 


HE antennas of large insects generally 

are seen satisfactorily by laying them 
on a slide and examining them in air. 
For permanent mounting, balsam may be 
used. The specimens should, of course, 
contain no moisture. Simply drying them 
in air for a few days usually will suffice. 
For very small insects, it is best to mount 
the entire head. Some microscopists rec- 
ommend that these delicate specimens be 
mounted in some fluid such as glycerin, 
rather than in balsam. 


Dp you ever want to look at an in- 
teresting object through your mi- 
croscope and at the same time show it to 
a friend? You can do it if you have a 
demonstration attachment. This is sim- 
ply a device, easy to make, which splits 
the microscope light beam into two parts, 
and sends each through a separate eyepiece. 
You will need, in addition to an extra 
eyepiece, preferably of the same power 
as the one you have, a very thin (No. 1) 
cover glass and some tubes of cardboard 
or metal to receive the eyepieces and to 
fasten the attachment to the microscope. 
Construction is shown clear- 
ly by the illustrations. Paint 
all inside surfaces a dead 
black, using thin shellac to 
which drop black (Frankfort 
black) has been added, or spe- 
cial paint you can get from 
photographic dealers. 
When using the demonstra- 
tion attachment, one observer 
looks into the top eyepiece 












The remarkable mechanical ingenuity 
displayed by nature in the insect world 
can be seen nowhere better than in the 
wings of the various flies, beetles, locusts, 
and other flying insects. 

Insect wings are structures of very great 
strength and extremely light weight. Ex- 
amine a wing of a honeybee and a wing 
of a mosquito with your microscope. You 
will find that both are covered with stiff, 
tapering hairs or spines, some long and 
others short. The mosquito has, in addi- 
tion, ridged scales arranged in rows along 
the wings and forming fringes around the 
edges, like exquisite embroidery work. 
Focus very carefully on the hairs of the 
bee’s wing, (Continued on page 102) 


LOOK AT ONCE 


and the other into the side eyepiece. When 
first using the device, the two eyepieces 
must be adjusted so that they are the same 
distance from the objective, measured 
along the path of the light rays. This is 
done by focusing through the top eye- 
piece, and then, without moving the mi- 
croscope focusing knob, sliding the side 
ocular back and forth until the image is 
sharp. Some loss of definition will be 


noticeable through the side eyepiece be- 
cause of light being reflected from both 
surfaces of the cover glass; but usually 
this is not excessive if the glass is thin. 




















Assembly of three metal tubes 
and center section for demon- 
Stration eyepiece. At left is 
the complete attachment, with 
eyepieces, cover glass as beam- 
splitting mirror in the center, 
and the composition sidepiece 
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At the right is a photograph of 
a giant spiral nebula, taken 
with a great telescope which 
picked up rays of light that had 
traveled through space for hun- 
dreds of thousands of years be- 
fore they reached the earth. The 
two curving arms, reaching out 
from opposite sides of the cen- 
tral mass, are typical of all 
spiral nebulae. The easy test 
described on this page shows 
why there are always two arms 


picture, a dropperful of machine 
of wood al- 
in oval 


xy squeezed into a beaker 


ol to form a globule as illustrated 


ripped in the chuck of a hand drill, 


ated by means of a thumb tack soldered on the end of a shaft that is 


the oil assumes an elongated shape 


NIVERSE 


EXPERIMENT SHOWS 
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TINY globule of machine oil, 
spinning around ina beaker 
of wood alcohol, will re- 
énact for you one of the 

most stupendous dramas of the uni- 
verse—the formation of a giant 
spiral nebula. 

Photographs of these far-off gal- 
axies of stars made through giant 
telescopes show that, in spite of 
minor physical differences, they all 
have one feature in common: the 
main structure consists of two curv- 
ing arms spiraling out from opposite 
sides of a central mass. 

Obviously, this structure is the re- 
sult of a whirling, centrifugal force. 
But why should there always be just 
two arms? That is what this simple 
demonstration will show you. 

Squeezed froma medicine dropper 
under the surface of wood alcchol placed 
in a glass beaker, a dropperful of ordinary 
machine o'l forms a thick disk about half 
an inch in diameter, and represents, for 
purposes of illustration, the physical prop- 
erties of a rounded mass of nebular gas 
suspended in space. 

To complete the analogy, it is necessary 
to impart a whirling motion to the globule. 
This is done by means of an ordinary hand 
drill mounted vertically on a laboratory 
stand as shown in the illustration. The 
drill chuck holds a piece of brass tubing 
to the lower end of which a metal-headed 
thumb tack has been fastened by soldering 


its point into the opening in the tube. 
Soap the tack head to make it grip the 
oil more effectively. 

When you are ready to begin the experi- 
ment, lower the support holding the drill 
until the thumb tack comes in contact with 
the disk of oil and presses it gently against 
the bottom of the beaker. Now you will 
find that by turning the drill crank you 
can cause the globule to whirl around. The 
strip of pictures reproduced at the bot- 
tom of this page shows what happens. 

As the motion starts, the oil will assume 
an oval shape, the two elongated ends rep- 
resenting the beginnings of the spiral arms. 
With increasing speed, these two ends will 
spread out into the curving shape that is 
typical of the arms of spiral nebulae. 
Finally, as a still higher speed is reached, 
portions of the arms will break off and as- 
sume spherical forms, resembling the mass 
at the end of one of the spirals in the typi- 
cal nebula photograph reproduced on this 
page. No matter how many times you try 
it, only two arms will be formed. 

You have created a tiny representation 
of a giant nebula in the beaker by applying 
the same force that forms the vast gal- 
axies in the farthest depths of space—the 
force that astronomers believe shaped the 
universe itself. Crude as this demonstra- 
tion is, it serves to show the same truth 
that astronomers verify with the most 
elaborate instruments—that the whole uni- 
verse, from the infinitesimal to the infinite, 
is governed by the same immutable laws. 





As the speed is increased, two curved arms go out from the central body 
and break off, to form round masses like those seen near spiral nebulae 
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ES MAKES THE 
PANGOLIN, OR sSCALY ANTEATER (AFRICA 
AND ASIA), LOOK MORE LIKE A PREHISTORIC 
REPTILE THAN AMAMMAL IN GOOD STANDING, 
WHEN '!tT WANTS TO COME OUT OFA FREE INA 
HURRY IT ROLLS ITSELF UPIN) A BALL AND LETS Gof 





Isn't 1T STRANGE THAT 
NATURE'S HEFTIEST FRUIT, 
THE PUMPKIN, crows on 
A WEAK ,CROUND-CLINGING 
VINE! AND NoGopY KNOWS 
WHERE IT CAME FROM, 
SOME SAY ITt5s ANMATIVE 
AMERICAN LIKE THE 
POTATO, OTHERS THAT IT 
CAME FROM THE FAR EAST 
WITH THE CAN TALOUPE 
AND CUCUMBERS 





LTHOUGH IT HAS FIFTY-OOD TEETH — MORE 
THAN ANY OTHER LAND MAMMAL — THE 

MYRMECOBIUS FASCIATUS, oF AusTRALIA, 
LIVES ALMOST EXCLUSIVELY ON ANTS/ WHAT 
CAN BE THEIDEA OF ALL THAT BRIDGE WORK 2 
























OF THE LONG-EXTINCT 
ANIMAL GROUP OF 
TRILOBITES THE 
HORSESHOE CRAB '!s 
THE ONLY LIVING CREATURE 
THAT HAS ITS TEETH ON 
ITS LEGS. THEY ARE SHARP 
SPINES WHICH ACT AS 
TEETH, TO TEAR THE 
FOOD BEFORE ITIS 
SWALLOWED £ 





THe ORIGINAL AIR-LINE STOWAWAY IS THE 
MELOE, or olk BEETLE. SHE HANGS 
AROUND A FLOWER HEAD UNTIL A BEE 
SHOWS UP, THEN HOPS ABOARD FOR A 
RIDE TO THE REE'S CELLS, WHERE SHE 
DEPOSITS HER PARASITIC EGGS Y 





Jue American LOBSTER 1s A CREATURE 
OF QUEER HARITSY IT SHEDS NOT ONLY ITS 
SHELL, BUT EVEN ITS ESOPHAGUS, STOMACH, 
AND INTESTINAL LINING. ANOTHER THING 
—SONE LOBSTERS ARE RIGHT-HANDED, 
OTHERS LEFT—HANDED, CEPENDING ON THE 
SIDE THE HEAVY “CRUSHER CLAW” GRows 
ONS AND IF HE GETS INTO TROUBLE, THE 
O00 CRUSTACEAN CAN AMPUTATE ONE OF  y 
HIS CLAWS AND GROW ANOTHER IN ITS PLACES 
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Handy Aids 
for the 


HoMEMAKER 
































CUBE STARCH IS EASILY MEASURED 
RUBBER CONTAINER COVERS. Specially designed for covering 
left-over food in jars and bottles when placed in refrigerators, these 
washable rubber caps come in sizes to fit standard types of containers 


Made in the form of cubes about the size of a lump of 
sugar, a new starch makes it easy to secure uniformity 
of stiffness in starching laundry. The starch is packed 
in one-pound boxes, each of which contains eighty cubes 


FRUIT AND VEGETABLE PEELER 
With its blade set to take a very thin peel, 
the kitchen tool illustrated below is said 
to make short work of peeling fruits and 
vegetables, following the contours readily 


RACK FOR RAZOR 
HAS BLADE DRIER 


Whena safety-razorbladeis 
placed in the drying unit of 
this novel bathroom fixture, 
and the lid is pressed down, 
two built-in absorbent pads 
dry the blade instantly 


COFFEE MAKER FITS ANY POT. Any cof- 
fee pot is a drip coffee maker when fitted with 
a new device consisting of a cloth bag attached 
to an adjustable metal frame. Coffee is placed 
in the bag and boiling water is poured over it 





GLASS EGG CUPS 
RESIST HEAT 







Eggs, custards, and 
other foods can be 
cooked in the heat- 
resisting glass cups 
shown at the left, 
which are placed di- 
rectly in hot water. 
Because they retain 
heat, they will keep 
food warm on an 
invalid’s tray. Cups 
have metal covers 

















SPLASHPROOF COVER FOR DRY FRYING 




















A novel ventilating feature in the frying-pan 
cover shown above allows the moisture of evapo- 
ration to escape, and yet prevents grease from 
splashing out. This makes it possible to brown 
or dry-fry food with the protection of a cover 
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IMPROVED SLICER 


A weighted plunger, 
seen on the table in 
the photograph above, 
presses the vegetables 
ELECTRIC VAPORIZER down against the cut- 
DESTROYS INSECTS ting blades of this 


‘ ‘ slicer. The device is 
Plugged into any light sock- easily clamped to the 
et, the appliance at the left Kiechen~ table for 166 
diffuses an insecticide to 
kill flies and other pests 


NORMALIZES HARD WATER 


When a newchemical preparation is 
added to hard water, ordinary soap 
can be used in it without forming 
the usual lime curd. It is recom- 
mended for dish washing, laundry, 
and all other soap-using purposes 


PLATE RACKS FOR SHELVES 


The rack pictured at the left holds 
plates of any size, as the rubber 
grips are adjustable. Each unit is 
designed to hold a dozen plates, in 
a space-saving upright position 


ELECTRIC IRON 
HAS NO CORD 


Current for this novel iron 
is supplied through con- 
tacts in the stand. If the 
housewife forgets to turn 
it off, an arm automati- 
cally pushes the iron away, 
breaking contact, asshown 





NUT-MEAT GRINDER 
IS HANDY TO USE 








The neat little appliance 
illustrated at the right 
cuts allkinds of nut meats 


MAN-MADE SPONGE AIDS IN WINDOW WASHING SD; én the dial shen tie ae ie 


Artificial Sponges, made of cellulose and supplied with squared salads, pastries, and other 
edges, are specially effective for window washing. They rinse foods. By putting the nuts 


easily and may be used for the same purposes as natural sponges through a second time, it is 
possible to grind directly 


over cakes, as inthe photo 


at Sato ky") 
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Mysteries 
of FIRE 


shown by these easy 


HOME EXPERIMENTS 






When a yellow Bunsen flame is cooled by in- 
serting a sheet of metal, it is no longer 
luminous. If the metal is heated with an- 
other burner, as above, the yellow glow re- 
turns. Right, carbon particles from a can- 
dle fame turn a blue Bunsen flame yellow 


HOUGH fire has been used for heat 

and light down through the ages, the 

true nature of a flame still holds 
mvsteries. It was only a few decades ago 
that chemists began developing the modern 
cenception of what a flame really is made 
of. While much remains, even today, to 
be learned by the research workers who 
pursuing the subject, what 
will be in- 
your home 


ire eagerly 
found out thus fa 
demonstrate in 


they have 
teresting to 
laboratory. 

If you are accustomed to performing 
your chemical experiments with the aid of 
an alcohol lamp or an oil stove, and no 
supply of gas is available, you will not be 
unduly handicapped in your study of fire. 
In fact, many of the great historic experi- 
ments on flames were carried out with oil 
lamps or with candles 

Hold a lighted match or taper an inch 
or so above the smoldering wick of a can- 
die, a moment after it has been extin- 
guished, and you will see the flame travel 
down the stream of smoke and rekindle 
the candle. Early observers concluded, 
therefore, that a candle flame consisted 
merely of burning smoke 

We know, now, that the flame of a can- 
dle is not quite so simple as that. Actually, 
it is made up of burning hydrocarbon 
gases, or compounds of hydrogen and car- 
bon, formed from the wax of which the 
candle is made 


By 
Raymond B. Wailes 
When a candle burns, the heat of the 


flame first melts the wax. The molten ma- 
terial travels toward the wick, as you can 
observe by dropping a pinch of charcoal 
or ground-up pencil lead upon it. Rising 
in the wick by capillary attraction, the 
molten wax is decomposed by the heat of 
the flame into combustible hydrocarbons. 
These cannot burn, however, until they 
come in contact with the outside air. The 
dark central portion of a candle flame con- 
sists of these unburned gases, as you can 
prove by inserting the end of a metal or 
glass tube in it. The gas issuing from the 
other end of the tube can be ignited. 
While they are escaping from the center 
of the candle flame, the hydrocarbon gases 
are further decomposed by heat into hy- 
drogen gas and free carbon. Heated to 
incandescence, the floating carbon particles 
give off light. That these particles are 
present in the luminous mantle surround- 
ing the central region of the flame may be 
shown by inserting a cold object, which 





A phosphorescent compound made from citric acid crys- 
tals gives off light as it cools in an evaporating dish. 
This proves that light can be produced without heat 


immediately becomes covered with soot. 
Another way to show their presence is to 
interpose a lighted candle between a 100- 
watt electric lamp and a sheet of paper. 
The flame of the candle, due to the solid 
material it contains, casts a distinct shad- 
ow on the paper! 

As the combustible materials in the can- 
die flame finally encounter a sufficient sup- 
ply of oxygen at its outer boundary, they 
are completely consumed, Carbon dioxide 
and water are the final products. The 
flame is thus seen to be the result of a 
succession of chemical reactions, ending in 
complete combustion. 

A Bunsen burner, which mixes gas with 
air drawn in through holes at its base, of- 
fers other types of flames for experiment. 
Close the air ports to shut off the air sup- 
ply, and the gas will burn with a luminous, 
yellow flame resembling that of a candle. 
The resemblance is not surprising, since 
the yellow burner flame also contains in- 
candescent particles; like a candle flame, 
it will deposit soot on cold objects. As the 
air ports of the Bunsen burner are opened, 
a point is reached where the carbon parti- 
cles are no longer formed, and the yellow 
tinge disappears. The flame takes on a 
blue color and separates into an inner and 
an outer cone. The burners of a gas stove, 
like your Bunsen burner, use just such a 
flame because of its heating efficiency and 
its freedom from soot. 

Thrust a tube into the middle of the 
blue Bunsen-burner flame and, as with a 
candle, you can light the gases emerging 
from its end. The central part of the inner 
cone, which you are tapping, consists of 
unburned gases mixed with air. It is rel- 
atively cold; a match head quickly in- 
serted and held in this center-core region 
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Your Familiar Bunsen 
Burner Is, In Itself, 
A Miniature Laboratory 
In Which To Study the 
Secrets of Combustion 


of the flame will not be set afire. 

A good way to observe the relative 
amounts of heat liberated in various parts 
of the two-cone flame is to hold a sheet of 
ordinary paper in it momentarily, both 
horizontally and vertically. If the paper 
is inserted and withdrawn rapidly, the 
charred marks will give a clear picture 
showing which parts of the flame are the 
hottest. Asbestos paper, if available, will 
work still better, and plaster board may 
also be used. 


OU can actually take a Bunsen flame 

apart, so that you can examine its 
structure more easily, with the aid of a 
simple homemade device. You will need a 
section of glass tubing, just large enough 
to make a secure joint when it is slipped 
over a strip of friction tape wrapped 
around the stack of your Bunsen burner; 
and a straight-sided lamp chimney, such 
as may be obtained at many five-and-ten- 
cent stores. Support the latter by means 
of a flat, wide cork encircling the inner 
tube, as shown in an accompanying dia- 
gram; the hole in the cork should be of a 
size that permits the lamp chimney to be 
slid up and down as desired. Such a de- 
vice is known as a Smithells’ flame separa- 
tor. 

Adjust the device for use by raising the 
outer cylinder so that its top projects 
above that of the inner tube. Now close 
the air ports of the Bunsen burner and 
turn on the gas. Light it at the top of the 
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Warer Bath for Gentle 


N EXPERIMENTS where chemi- 

cals must be heated gently, a 
homemade water bath will prove handy. It 
permits an ordinary bottle to be used as 
an inexpensive substitute for the chemi- 
cal flask, which would be required if the 
heat of the flame were applied directly to 
the glass. The container is a tin can, filled 
with water and provided with a support on 
which the bottle rests. This support may 
be a coil of metal ribbon, or a cross-shaped 
piece made by fitting together two flat 
strips of metal as shown. It prevents 
violent bumping that might otherwise tip 
over or disarrange your apparatus, allow- 
ing bubbles of steam formed on the bottom 


Heating 


of the can to escape. A 
few strips of paper placed 
in the can along with the 
water will char and warn 
you by their burnt odor if 
the water bath goes dry. 
This warning gives you suffi- 
cient time to shut off the 
heat and refill the bath with 
water before the rising tem- 
perature cracks the bottle. 
In the experiment shown in 
the illustration, the water 
bath is being used for gen- 
erating hydrogen gas from 
scraps of aluminum and a 
solution of lye, 
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With this homemade water 
bath you can use ordinary 
bottles for gentle heating. 
Here it is being employed 
for generating hydrogen gas 








outer tube, and you will observe a typical 
yellow, luminous Bunsen-burner flame. 
Now start opening the air ports of the 
burner. The yellow color of the flame 
grows fainter. With the air ports wide 
open, the flame becomes blue and travels 
downward, burning at the open end of the 
inner tube. Flame still persists, however, 
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A Smithells’ flame separator dividing the two distinct cones of a 
Bunsen burner into separate flames. The drawing shows the set-up 


at the mouth of the outer tube as well. 

The arrangement is a perfect reproduc- 
tion of the blue Bunsen flame, divided into 
its component parts. Its inner cone is rep- 
resented by the flame from the inner glass 
tube. The flame at the outer tube corre- 
sponds to its outer cone. Lower the lamp 
chimney while the two flames are burning, 
and they will come together and form the 
ordinary two-cone Bunsen flame. 

If the lamp chimney and the inner tube 
are not made of special heat-resisting glass, 
it will be desirable to protect them from 
the heat of the flames burning at their 
mouths. This may be done by wiring a lip 
of mica or asbestos paper to the outer rim 
of each one, as indicated in the diagram. 

The innermost part of a Bunsen flame 
—unlike that of a candle flame—contains 
both combustible gas and air for its com- 
bustion. Why doesn’t the gas burn within 
the inner cone? The answer lies in the 
stream of gas and air coming up the burner 
stack, which pushes away the gases al- 
ready on fire faster than the flame can 
travel backward against the gaseous cur- 
rent. The speed at which combustion can 
spread, however, increases with the pro- 
portion of air in the gas-air mixture until, 
with the air ports opened widest, it may 
exceed the velocity of the supply stream. 
When this happens, the flame travels 
against the stream, descending the stack 
of the burner and burning at its base. The 
burner then is said to have “struck back.” 
It should be extinguished at once and ad- 
justed properly before relighting, since 
this abnormal mode of combustion is in- 
complete and releases objectionable va- 
pors, including (Continued on page 112) 
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Putting Physics to Work 
On the Ball Diamond 


Ir you hold a baseball bat loosely by 
one end and shake it rapidly back and 
forth, you will observe that one point near 
the thick end shows very little motion, as 
llustrated by the photograph above. This 


point is called the “center of percussion” 
and is the place where the ball should be 
struck in order to give the least shock to 


the hands. The location of the point is de 
termined by the distribution of weight in 


the bat, and is ay pre ximately the same as 
ts center of gravit For this reason, a blow 
struck there will produce minimum vibration. 


Bits of Camphor Dance on Water 


Drop some small pieces of camphor into a dish 
water, and they will immediately start spinning 
id darting in all directions. Put the end of your 
cer in the ater, and in a few seconds the mo- 
on will stop. Draw a sheet of paper across the 
irface of the water, and the camphor will start 
dance again. This mvstifving behavior is ex- 
ned by the fact that the irface tension of the 
er ar nd the camphor weakened, and the 
onger surface tension of the remaining water 
s it around. Oil from the skin of the finger 
( he motior e the paper removes the oil. 


To Make Sensitive Oil Detector 








Novel lests of 
Scientific Laws 


Wire and Magnet Make 
A Simple Motor 


Pusn a bar magnet through a cir- 
cular cardboard box top and pour 
some mercury around it as illustrated 
at the right. A stiff wire suspended 
from above and dipping into the mer- 
cury will move around and around 
the magnet when an electric current 
is passed through it as shown. The 
motion is caused by the interaction 
between the magnet’s field and that set 
up by the current in the wire. If the 
magnet’s north pole is upward, and the 
current flows down through the wire, 
the latter will move clockwise around 
the magnet. 





Gyroscope Must Wabble To Produce Stabilizing Effect 


A GYROSCOPE top, mounted 
on a two-wheeled car as shown 
at the left, will balance the de- 
vice on a string—but only if it 
is free to tilt forward and back- 
ward. If the bolt that holds the 
top to the frame is tightened, 
the car promptly falls over. 
This demonstrates why gyro- 
scopes used as stabilizers in 
ships must be free to wabble or 
precess, as the movement is 
called, at right angles to the mo- 
tions set up in the body they are 
intended to control. 


Cleaning Fluid Bursts a Balloon 


Attow adrop of carbon tetrachloride, common- 
ly used as a cleaning fluid, to fall on a rubber bal- 
loon that has been inflated with air. In a few 
seconds the balloon will burst. The explanation of 
the explosion is that the fluid is absorbed by the 
rubber, causing a weak spot in the balloon. 








Test Proves Principle 
Of Movable Pulley 


weighted platform with a pul- 
as shown at the right. When the 
rubber band on the end of tl 
eld in the fingers, it stretches only half 
ar as when it is looped over the pré 
ecting screw on the upright piece. In 
the first instance, the weight is equally 
divided between the two ends of the 
string; in the second, the whole load is 
placed on the rubber band. The left- 
hand picture represents an application 
of the single movable pulley, which, in 
the language of physics, gives a me- 
chanical advantage of two—that is, 
lves the pull required to lift the load. 


e String 1s 
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LTHOUGH this short-wave set uses 
only a single metal tube, its volume 
and sensitivity equal that obtained 

with many more-complicated circuits. 

Operated in the writer's home in central 
Nebraska, the compact receiver brings in 
amateur, police, air-mail, and commercial 
short-wave stations all over the United 
States with excellent headphone volume. 
With careful tuning, foreign stations also 
are heard in spite of the fact that its short 
forty-foot antenna is located in the midst 
of a noisy business district. 

Complete, including the tube, the re- 
ceiver cost less than five dollars to build 
and is so simple that a beginner can as- 
semble it easily. Its single type 6C5 metal 
tube is used in a simple regenerative cir- 
cuit; regeneration being controlled by a 
500,000-ohm variable resistor. To elimi- 
nate hand capacity and inductive hum, as 
well as to add to the appearance of the 
set, the parts are mounted on a small met- 
al chassis and panel. 

The chassis, which measures 1% by 334 
by 7 inches, can be cut from a standard 
seven by twelve-inch aluminum panel sheet. 
The five by seven-inch panel, which is bolt- 
ed to the front of the chassis, can be cut 
from the metal left over from the chassis. 

The variable resistor (R.) and the vari- 
able condenser (C,) are the only 
parts mounted on the panel. The 
mica trimming condenser (C,), coil 
socket, tube, and the binding posts 
are mounted on the top of the 
chassis. The radio-frequency choke 
(RFC) and the fixed mica condens- 
ers (C, and C,) are bolted to the 
under face of the chassis, while the 
paper by-pass condenser (C,;) and 
the grid resistor (R.) are supported 
by their short leads. 

The wiring will be greatly simpli- 
fied if it is done with push-back, 
hook-up wire. Since this is a short- 
wave set, the various leads, especial- 
ly the tuning leads, must be kept as 
short as possible. All connections 
should be carefully soldered. Al- 
though the chassis is grounded, it 
should not be depended upon to serve 
JULY, 
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TWO-TUBE SERVICE 


FIVE DOLLARS BUILDS THIS 


FROM ONE TUBE 


The author using the set 
described in this arti- 
cle. The rear view of the 
chassis, at right, shows 
how only the variable re- 
sistor and variable con- 
denser are mounted on the 
panel, small parts being 
underneath as seen below 


as a common return for the 
various parts which are 
grounded. To play safe, con- 
nect all grounded parts to a 
single point on the chassis. 
The binding posts for the 
headphones and the antenna 
should be insulated from the 
chassis with fiber washers. 
An uninsulated binding post 
on the rear of the chassis 
serves as the connection for 
the outside ground. 

The receiver’s plug-in coils 
may be purchased or if the 
builder prefers, he can easily 
wind them himself. Regard- 
less of whether the coils are 
purchased or homemade, it is important 
that the prong and socket connections to 
them be made exactly as shown in the 
diagram. Homemade coils should be wound 
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The simple regenerative circuit, using a single metal tube 


Mera/-lube Receiver 


By STANLEY JOHNSON 






with No. 24 double-cotton-covered wire on 
1'4-inch composition four-prong coil forms. 
The specifications given elsewhere will pro- 
vide a set of coils covering the frequency 
range from nine to 170 meters. Of 
course, with larger coils, the set will 
tune to the broadcast band. 

A single forty-five-volt “B” bat- 
tery furnishes the plate current for 
the set and the tube filament can be 
lighted by a 6.3-volt transformer, 
four dry cells connected in series, 
or a storage battery. Since the set 
draws very little plate current, an 
inexpensive light-duty “B” battery 
will give good service. 

Once the set has been wired and 
checked, it should be tested with a 
good antenna and ground. The an- 
tenna should be at least forty feet 
long and the ground connection 
made, preferably, to a cold-water 
pipe. A few seconds after the set is 
turned on, it should begin to oscil- 
late, as (Continued on page 110) 
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HREE tiny batteries form the 


complete power supply for the 


compact broadcast receiver il- 


lustrated. Through novel design and care- 
ful selection of parts, the necessity of using 
heavy “B” batteries is entirely eliminated. 

Desiring a truly portable receiver that 
would not be weighted down with large 
batteries, the writer started several years 
ago to experiment with “B”-batteryless 
circuits. The result is an extremely simple 
two-tube regenerative hook-up devoid of 
fixed condensers and resistors as well as 
high-voltage batteries. 

Complete, the circuit uses only nine 
commercial parts—a one-to-five-ratio au- 
lio transformer (T), an eighty-millihenry 
radio-frequency choke (RFC), a .00042 
w .0005-mfd. variable condenser (C,), a 

005-mfd. variable condenser (C,), a type 


30 tube, a type “49 tube, a four-prong 
socket, a five-prong socket, and a toggle 
switch (Sw). The two “pancake” tuning 


coils used (L, and L..) can be made easily 
by any amateur in a few minutes and for 
a few cents. As shown in the drawing, 
they consist simply of fifty-five turns of 
No. 28 insulated wire wound on three-inch 
ardboard disks. 
The layout of the parts is important. It 
is particularly important, for instance, that 
a composition, rubber, or wood panel be 
uS¢ Metal, however, can be use d for the 
shallow chassis. The switch, two variable 
condensers, and two tuning coils should be 
transiormer, 


Pa | 
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il 


mounted on the panel; the 


tubes, and choke on the chassis. Keep all 
eads as short as possibli 

When wiring the circuit, pay particular 
ittention to the “49 tube. As shown in the 


o the screen grid 


Irom 


liagram, the connections 


nd the control grid are reversed 












rom the 


batteries 


Flyweight Radio Se 


USES NO “B” BATTERIES 


their conventional order. 

For the power supply, one 
small-size, 1'2-volt dry cell 
and two 4%-volt “C” bat- 
teries were found to provide 
the most efficient and com- 
pact combination. How these 
are connected to supply the 
filaments and plate circuits 
of the type ’30 and 49 tubes 
is clearly shown in the dia- 
gram. 

For a regenerative circuit, 
the receiver tunes with sur- 
prising smoothness and 
without the troublesome 
overlapping of stations gen- 
erally experienced with the 
simpler broadcast hook-ups. 
The logging is sharp and the 
stations well spread over the 
dial, As for the regeneration, 
it takes place so evenly that 
one is hardly conscious that 
it has occurred. The char- 
acteristic “plop” is missing 
almost entirely. 

Best results have been ob- 
tained when the receiver was 
connected to a_ well-insu- 
lated, fourteen-foot antenna 
and a good ground. In fact, 
when a longer antenna was 
tried it was necessary to use 
a trimmer condenser in the 
antenna lead. In tests, with 
a twelve-foot indoor aerial 
and no ground, more than 
fifty stations were logged in 
the course of a few months, 
some of them from a dis- 
tance of 1.500 miles. 


shallow chassis is removed 


cabinet. Note the three small 
that form 


the power supply 









By 


Arthur C. Miller 


BATTERIES 








Mounted in this neat 
carrying case, the set 
is ideal as a portable 





How the nine commercial parts are mounted. The panel must k 
be made of composition or other nonconducting material i 





DIRECTIONS FOR 
COIL WINDING ( 


The pair of “pancake” H 
tuning coils used can q 
be made easily by any (2 
amateur. As shown at 
left, they are wound 
a 14 on cardboard disks 












Simplicity of the hook-up is apparent in this circuit diagram 
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OEE et re eet lets an Rae 


“Porcupine” Antenna 


Is Easily Installed 


ow 


Novel antenna fastened to side wall of a house 


2 SIX NEW 
— 


N= Radio 


Nonskid Powder 
Ends Dial Slipping 


Raprio dials of the friction- 
drive variety sometimes develop 
a tendency to slip, particularly 
after several years of continued 
use. With a new nonslip powder, 
however, slipping can be kept at 
a minimum even on the most 
troublesome unit. Dusted on the 
pulleys, friction wheels, or cables, 
it increases the friction without 
gumming up the moving parts. 
It is easily applied to the parts 
by means of a brush, as illus- 
trated at the right. 





ConsisT1NncG of a clump of short wires that 
resembles a porcupine or a bristle brush, the 
latest in novel antennas requires no masts, 
insulators, or dangling wires. It can be 
mounted easily on the side wall or roof of a 
house. Where space is at a premium, it can 
be fastened to the outside frame of a win- 
dow. It is said to operate equally well for 
short-wave or broadcast-program receiving. 





Treating a noisy contact with special lubricant 


Cap Socket 
Simplifies 
Set Layout 


For the radio ex- 
perimenter who 
builds his receivers 
from the ground up, 
the “cap” socket il- 
lustrated eliminates 
the necessity of drill- 
ing large-diameter 
socket holes in metal 
chassis. It can be 
mounted with a sin- 
gle bolt, and the con- 
necting wires led The socket is mounted on 
through convenient ? ‘chassis with one bolt 
“knock-out” holes or 
through a small hole drilled in the chassis. 
Since the socket is mounted on top of the 
chassis, wiring changes and additions can be 
made easily. 


Soldering-Flux Dispenser 

From a lipstick holder of the type that 
feeds out the contents when a knurled nut at 
the bottom is turned, you can make a handy 
dispenser for soldering paste. Simply remove 
the lipstick and fill the holder with the paste 
flux. When flux is needed, a twist of the 
knurled bottom will force out just the amount 
required for any job. The cap, with which 
the lipstick holder is equipped, will pro- 
tect the soldering paste from dust and dirt 
while it is not in use. 
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The AC-DC audio-oscillator circuit used o 
in the outfit. A loudspeaker replaces phones use of the solitary student. 








HELPS FOR 


Builders 





New nonslip powder being applied to dial mechanism 


Lubricant Silences 
Noisy Contacts 


Notsy and hard-to-operate radio 
contacts, such as all-wave switches 
and wire-wound volume controls, can 
be silenced and made to work more 
smoothly with a new lubricating com- 
pound recently placed on the market. 
It is simply applied to the contact 
surface with a toothpick or match 
stick and worked in by operating the 
control several times. 


Code-Practice Set Has No Batteries or Phones 


All-electric code-prac- 
tice outfit inuse. At left, 
adjusting the variable 
resistor to alter the tone 





DesIGNED to be plugged into any wall 
socket, and provided with a built-in midget 
loudspeaker, this compact code-practice 
outfit requires neither batteries nor head- 
phones. The circuit, an AC-DC audio 
oscillator, is built up around the familiar 
double-purpose 12A7 tube, as illustrated 
in the diagram at the left. Two binding 
post terminals provide convenient connec- 
tions for the key, and a variable resistor 
mounted above the speaker makes it pos- 
sible to alter the pitch of the note to suit 
personal tastes. The unit is ideal for mem- 
bers of radio clubs who wish to practice 
the code as a group, as well as for the 
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WHEN 


bas OME wagon, eh, 
Gus?” young Blars- 
den bragged, stand- 
ing back to admire 
the sleek lines and shimmer- 
ing gloss of his brand-new 
automobile. 

“Sure is,” agreed Gus Wil- 
son, half owner of the Model 
Garage, as he screwed the cap 
back on the fuel tank of the 

ar and hung the nozzle of the 

gasoline hose in its place on 
the pump. With his partner, 
Joe Clark, on the sick list, 
and the boy away on a long 
errand, the veteran auto me- 
hanic was temporarily on 
luty “out front.” 

Blarsden opened the car 
oor and climbed in behind 
the steering wheel. “Well, so 
long,” he said, pocketing his 
change. “You wont be see- 
ng me around the shop any 
nore, now that I’ve scrapped 
that old kettle I used to drive. 
With this new bus, I'll just 
hesitate now and then to pick 
ip some gas and oil.” 

Snapping on the ignition 
Blarsden pressed his foot on 
the starter button. Nothing 
happened. He jabbed it down 
again, this time more vigor- 
uusly, with the same result. 

Now what the—” he mut- 
tered, looking helplessly to- 
ward Gus, who was just walk- 
ing into the garage office. 
Hey, Gus!” 

\ grin spread over the me- 
chanic’s grizzled face, as he 
turned and sauntered over to 
the car. “Well, well,” he said, - 
if it ain't the young fellow 
vith the troubleproof car. 

Back for oil and gas already? I know you 
lon’'t need a mechanic for that fine new 
bus, but if I was you I'd ‘just hesitate’ 
long enough to find out why it won't go.” 
Gosh!” exclaimed Blarsden, with a 
grin. “How do I begin? I’m no 
automobile ¢ xpert. 

You don’t have to be, to figure out 
why a car doesn’t start, or what makes it 
stop suddenly,’ Gus replied. “It’s just a 
matter of eliminating the things it couldn't 
be, then the things it’s not likely to be, and 
the trouble will be among the things that 
left.” 

All right,” said 
Let’s see, now, It’s 


heepish 


re 
Blarsden. “I’m game. 

cinch that neither 
he carburetor nor the ignition system can 
have anything to do with it. The starter 
idn’'t turn over the motor, so the car- 
buretor and ignition didn’t have a chance 
to work. If the starter won't work it must 
e either because it isn’t getting any juice 
or else because it’s ted somehow.” 


That’s the way to go at it!” 


HUSTLE 


Gus ap- 


YOUR CAR 


‘[Trouble-Hunting 
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plauded and waited for more eliminations. 

Blarsden chuckled. “Regular Sherlock 
Holmes, Jr., I am. Now, if the starter 
isn't getting any juice, it must be that 
there is no juice in the battery, or some- 
thing is preventing it from flowing to the 
starter when I press the pedal. The lights 
go on and the horn blows,” he went on, 
testing them. “That means the battery 
isn’t dead—and it isn’t likely that it could 
be, seeing that the car is brand new. As 
far as I can see, that narrows it down to 
finding out whether the starter has gone 
west, or what’s keeping the current from 
flowing through it.” 

“There you are!” Gus grinned, leaning 
up against the pump. “Not very hard, is 
it? Now, just remember that whenever 
you get it down to deciding whether to 
blame the trouble on a defective electrical 
instrument or on the wires that feed it, 


a. 
~ 


WON’T RUN 


first.” 

“Here goes,” said Blarsden, 
scrambling out of the car and 
pulling up the floor mat, “I'll 
start with the battery con- 
nections.” 

A few minutes later he ex- 
claimed: “Here it is! The 
bolt holding the ground cable 
to the frame is so loose it’s 
just hanging on by its eye- 
brows. No wonder the cur- 
rent wouldn’t flow fast enough 
to work the starter! 

“You know, Gus,” he con- 
tinued, as he applied a 
wrench, “I like that idea of 
figuring out the trouble by 
first deciding what it can’t 
be. Seems more logical, and 
saves time.” 

“Tt’ll save you money, too,” 
Gus commented. ‘Especially 
if you learn easy ways to fix 
the things that are most like- 
ly to stop a car on the road. 
Then you won't have to call 
a service car. 

“T should think that might 
be kind of hard sometimes,” 
Blarsden suggested. “If the 
car just stops suddenly with- 
out any warning, how would 
you go about figuring what 
was the matter?” 

“That depends on how it 
stops,’ Gus said. “Of course, 
if the motor kept on running 
and the car just coasted to a 
standstill, it would have to be 
something broken in the drive 
to the rear wheels; either the 


“Here it is!’ Blarsden exclaimed. “The bolt holding the ground cable drive shaft or one of the 
frame is so loose it’s just hanging on by its eyebrows. No 
wonder the current wouldn’t flow fast enough to work the starter.” 


axles. There wouldn’t be any 
quick way to fix a break like 
that. All you could do would 
be to phone for a tow car. If the car was 
equipped with an automatic clutch, it 
might be that something had gone wrong 
with the mechanism that made it pull out 
the clutch, and kept it that way. 

“But I suppose,’ Gus continued, “you 
mean cases where the motor lays down 
on the job. Let’s see,” he pondered, count- 
ing on his huge fingers, “a gasoline motor 
has to have gas, oil, water, air, and electric 
sparks to make it run. If there was gas 
in the tank and in the carburetor, then it 
couldn’t be lack of gas unless the carburet- 
or jets were clogged with dirt or blocked 
with water. 

“If the crankcase gauge showed oil, 
then it couldn’t be lack of oil and, be- 
sides, when the oil gives out, a bearing 
usually burns out and there’s a gosh-awful 
clanking before the motor stops. Lack of 
cooling water will stop an engine, but then 
the radiator would be steaming. It’s a 
cinch to check on the air supply. If the 
carburetor air (Continued on page 114) 
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always investigate the wiring 
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HOW TO BUILD A SCALE MODEL 


Coast Guard 
Patrol Boat 


...smartest Looking Power Craft Afloat 


HE smartest looking power-driv- 

en craft afloat, to my mind, are 

the new 165-ft. United States 

Coast Guard patrol boats. Presi- 
dent Roosevelt uses one of them, the Po- 
tomac (originally named the Electra), as 
a yacht. They make such attractive models 
that they should appeal to every ship 
model maker who does not confine him- 
self entirely to sailing vessels. 

Plans for an accurate scale model of 
one of these patrol boats are given in the 
accompanying drawings. If you work from 
them carefully, your model will acquire 
the clean, swift character that makes this 
class of boat so distinctive. The model 
will also represent a government service 
that has had a fine record ever since its in- 
ception in 1790 as the Revenue Marine. 
Besides preventing smuggling and enforc- 
ing navigation laws, the men of this serv- 
ice, with their shore stations, power craft, 
and surfboats, render aid to all vessels 
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in distress along shore, 
from yacht to liner, 
without respect to na- 
tionality or “reason 
why.” 

The Coast Guard was 
kind enough to give me 
plans of one of the 165- 
footers and permission 
to take photographs 
aboard the Galatea 
when she was in dry 
dock, so that I could 
build an accurate mod- 
el. The particular set 
of plans from which 
I worked are for the 
Atlanta. The Ariadne 
and Cyane are practi- 
cally identical, and 
there is but little varia- 
tion in the whole of this 
class. The boats of the 











Designed from 
original Government plans 
especially for 
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By 
Capt. E. ARMITAGE 
McCann 


Galatea group have the after end of the 
deck house extended, full width (where 
our plans show a small shelter deck), with 
the antenna lead-in amidships and the life 
rafts, one on each after corner. Their 
bulwarks are 18 in. high from the first 
break to the forward davit; otherwise 
they appear to be the same as our plans. 

By way of variation I made only a half 
model fastened to a board (as shown in 
the photographs), but the plans and in- 
structions are for a full model so that you 
can make whichever you wish. The half 
model is workmanlike and good looking 
and has the advantage of hanging on the 
wall instead of taking up space. It is con- 
siderably more than half as much work as 
a whole model. I mounted it on a five-ply 
walnut faced panel, but any panel that 
will not warp will do. It will be under- 
stood in the following that for the half 
model only one half of everything on the 
midship line is required, although for such 
parts as the gun, bell, whistle, compass, 
and lanterns, it is easier to make the whole 
and sink the unwanted halves into the panel. 

Built to the scale of 1 in. equals 1 ft. 
of the original, the model is 205 in. long. 
As on this scale she would draw only about 
3% in. of water, she is much too small for 
electric or steam power. 

















View of the half model from 
the bow. Captain McCann 
built the model in this way 
for the sake of variety, but 
it may be given a whole hull 











The hull is built of five layers of 13-in. 
pine dressed to 7/16 by 3!4 in. at the 
widest point. Ship lines are usually drawn 
parallel to the water line, but for easy 
construction ours are parallel to the keel 
The deck line cuts through the top lift in- 
to the second, but as the deck is to be 
painted this will not matter. Be careful, 
however, that the two lifts are well glued 
together. 


In the usual manner, cut the lifts or lay- 


ers to the outlines given in the breadth 
plan. Mark the fore-and-aft center line 
and cross construction lines, bringing them 
over the edges. Glue the lifts together, 
mark the level of the deck at the sides, 
and mark the midship deck line from the 
inboard profile drawing. Shave down to 
the latter and then give the deck its cam- 
ber or slight downward slant to the deck 
lines marked at the sides. 

Cut the bow and stern profiles and 














shave away the sides until templates made 
from the body plan will fit at their re- 
spective stations. The stern is round from 
about halfway between c and d to the bul- 
wark; the stem has a knife-edge from sta- 
tion I to between b and c, and from there 
up is rounded very slightly. The skeg is 
a flat piece 4% in. thick fitted to the keel. 
The keel is just a flat plate, so does not 
show. 

The iron bulwark on the real vessel is 
set in on the deck 4 in. from the hull side 
amidships. This set-in tapers to nothing 
at the ends, and the molding is just a 
narrow ribbon of iron (see detail). This 
is difficult construction, especially in wood, 
so I got much the same effect by setting 
a 1/16-in. thick bulwark in a rabbet in the 
hull to come flush and adding a 1/16-in. 
square molding immediately below the 
deck line. The molding tapers to nothing 
near the stem. The bulwark piece needs 
steaming at the ends. The stem is quite 
tricky, but I got the shape by bending the 
bulwark sharply with round-nosed pliers 
and finished the shaping with a file. A 
solid piece could be set on the deck as far 
back as the half-round, horizontal plate 
and cut to shape, if preferred. 

Half an inch below the deck line there 
is a rubbing strake. It is a full 1/16 in. by 
a scant 1/16 in. in cross section. Between 
the deck line and strake is a line of air 
ports, or lights, % in. in diameter. They 


have no visible rims, so I punched them 
out with a piece of tube filed to a sharp 
edge. A dental burr or small abrasive wheel 
cleans them out neatly. They should not 
be more than 1/32 in. deep. After the fi- 
nal painting of the hull, I cleaned them 
up, streaked them white and blue to rep- 


Breadth and sheer plans with the various layers or “lifts” indicated; body plan, and various details. The scale in inches is given on facing page 
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The propeller assembly can now be made. Note that 
there are twin rudders; these are connected inboard with 
a yoke. The rudder, sternpost, and strut are of thin 
metal. The rudders I made double, folded them over, 
set a rod in the bend at the top for the rudderpost, and 
soldered the two parts together; I then cut notches in 
them as shown, large enough to take the gudgeons (bear- 
ings) formed on the sternpost. The latter is a similar 
piece of metal, folded over but not sharply, with two 
extending strips which are bent into circles. A wire goes 
up in the rudder through them, forming the hinge pin. 
Each propeller shaft is a piece of rod about 1/16 in. 
in diameter and 2 in. long. The shaft tubing is a piec« 
of tube to fit neatly on the shaft. The three-blade pro- 
peller can be bought or cast or built up by soldering a 
piece of tin, cut to shape, on a piece of tube, both being 
soldered to the shaft. In the (Continued on page 94) 
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Deck house, pilot house, and forward funnel. The model is built 
scale of % in. equals 1 ft. and is unusually realistic 


on the 
e sky reflection, and varnished them to give a 


resent 
glassy apearance. 

The hawse pipes for the anchors are -in. diameter and 
should be bored from both ends. The rims, top and bot- 
tom, can be a plastic composition or cardboard glued on 
and filed to shape. 

The side ladders I made by soldering thin wires across 
thicker wires, with the top ends bent over the bulwarks and 
stuck into the deck, and the lower ends stuck into the hull. 
Another little iron ladder, which is required to lead to the 
top of the pilot house on the port side only, can be made 
at the same time; it is similar but narrower. 
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The outboard and inboard profiles of the Atlanta, a sectional view, the 
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propeller arrangement, and details of the guns, boats, and other parts 
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Using the bench to cut 
sheet metal. The hook 
of the shears is set in 
a square hole in the top 











HE massive top and ample base of this 
metal-working bench make it very rigid 
in use, without the necessity of bolting it 
down. The notch facilitates pulling gears 
and pressing out bushings; the small holes 
are useful in punching pins from assem- 
blies; the square hardy hole takes the hook 
on the shears handle and also supports va- 
rious stakes for sheet metal working. 
Any ordinary metal shop has materials 
in the scrap bin or junk heap to build a 
bench of this type. Note that the top rests 
in the upper angle irons, which are tacked 


LABOR-SAVING BENCH FOR METAL WORK 


together by welding. Sockets made of pipe 
and welded to simple brackets are bolted 
in such a position that the heads of the 
hand hammer and sledge they hold will be 
below the bench top, out of the way. Snips, 
a lengthening handle, and similar accesso- 
ries are stored in the long horizontal tube 
beneath the top. 

One other accessory might be added with 
profit. A small removable bin bracketed 
beneath the projecting end would catch 
bushings and pins punched out, preventing 
them from falling to the floor—E, L. 





We pay for good 
SHOP IDEAS 


SEND us your best shop 
kinks and short articles 
like this one on a shear 
bench. Payment is made 
upon acceptance for all 
material that proves 
available for publication. 
Good photos or sketches 
are, of course, essential. 

















«| Although primarily a 
shear bench, it can be 
used for many purposes 





SPECIAL SANDING DRUMS QUICKLY MADE 


QGANDING drums are a useful addition 
to woodworking equipment. Driven by 
an electric drill or a flexible shaft, one of 
them will serve as a portable sanding ma- 
chine. When chucked in a drill press or 
lathe, it can be used to shape any concave 
surfaces of table legs and similar parts. 
Drums of several sizes are often required 
to suit varied needs. Simply turn a drum 
to the desired size, drill a center hole, tight- 
ena bolt in place, and 


Insert one end in the slot and continue 
wrapping the paper around the surface. 
Tuck the extra length into the slot and 
then insert the wooden wedge between the 
two turned-in edges. Force the wedge to- 
ward the bottom of the slot. This last oper- 
ation will tend to tighten the paper. 

The writer has found that sandpaper 
fastened to a drum in this manner will 
stand high speeds without loosening. The 

worker can thus 








true up the drum in 
the lathe again by 
chucking the bolt ex- 
tension. Cut a slot ~y 

16 in. wide and 4 
in. deep in the sur- 
face of the drum as a 
shown, parallel to / 
the center line of the 
bolt. Prepare a wood- 
en wedge the length 
of the drum, '4 in. 








thick and approxi- 
mately 3g in. wide 
Cut the sandpaper 
in. longer 


th ] .d ; from wood and mounted on a bolt. 
the developer : SUI Such a drum, chucked in a portable 
face of the drum drill, is used as illustrated above 


When a sanding drum is needed in 
some special size or for a partic- 
than ular job, one can easily be turned 


use regular sheet 
sandpaper, which is 
quite inexpensive, 
and at the same 
time make the drum 
any special size to 
fit requirements.— 
J. L. Biro. 















The finished air 
pump and, at left, 
a diagram showing 
the few dimensions 
that are important 











HOMEMADE PUMP KEEPS 
AQUARIUM AERATED 


OPULAR interest in tropical fish makes 

a small air pump for aerating an aqua- 
rium a useful project for the home work- 
shop. If the builder has access to a lathe, 
the work is, of course, considerably simpli- 
fied, but it can be done with the usual as- 
sortment of hand tools. Scraps of brass 
found in the junk box may be used, and 
tubing from an old bicycle pump or a brass 
pipe nipple will serve for the cylinder. 

Dimensions are governed by the availa- 
ble material so only general figures are 
given in the diagram for the air pump il- 
lustrated. The machinist who likes to con- 
struct all the parts can make the worm and 
gear on the lathe; otherwise a factory 
product may be bought. A belt drive may 
be substituted, if preferred. It is a much 
simpler method. In case it is used, the 
cylinder can be inverted and mounted at 
the lower end of the support, and the 
crank, shaft, and pulley placed at the top 
so that there is enough clearance. 

The piston in the model shown was 
turned out of brass with two grooves for 
packing, but the fit was close and the 
grooves were found to be unnecessary. A 
satisfactory piston could also be made of 
wood or of alternating washers of metal 
and leather. The valves came from two 
ten-cent store perfume atomizers: and the 
exhaust outlet was taken from the opposite 
end of one of the bulbs. The ingenuity of 
the individual worker will suggest ways of 
making other types. An article on a mod- 
el steam engine in a previous issue (P.S.M., 
May ’35, p. 72) may be of some assistance. 

The mount or upright support was made 
from scrap % by 1-in. stock, but that is 
really heavier than necessary. It can be 
built up of angle brass, or a piece of hard- 
wood might be used. Bushings reduce the 
wear, although there is very little. 

The shape of the base is optional. A cir- 
cular piece turned out to try a new lathe 
was used in the case illustrated. The radio 
switch is convenient, but not essential. 

The motor shown was taken from a small 
fan. A piece of rubber tubing connects the 
pump and motor shafts and acts as a uni- 
versal joint.—B. G. S. 


POPULAR SCIENCE MONTHLY 





: 
‘ 
















TAS aS ETT 












; 


aes 


a I 


Tips 


ea 





ne ae ge a a 








rnamental Arbors E 


and Csarden Gates 


Sketched by HI SIBLEY 





ROM these drawings you can choose 

=: type of arbor or gate best suited 

to your own garden. Figure 1 and the 

photograph above show a gateway in Altadena, 

Calif. Figure 2 is a corner arbor with utility cabi- 

nets for books or craftwork supplies. Add doors 

to the cabinets if anything is to be left out in 

them. A good opportunity for lathe work and 
band-sawing is given by the gate in Fig. 3. 

An arbor to be built over a garden walk is 
shown in Fig. 4; a shelter with shingle roof in 
Fig. 5; and a rustic arbor made from well-sea- 
soned tree branches or sapling logs in Fig. 6. The 
bark may be left on the logs used for the latter if 
it is a variety that clings after becoming dry. 

A decorative gate for a driveway is suggested 
in Fig. 7. Note how the heavy wrought-iron 
strap hinges also serve to reénforce the corners. 
The substantial gate in Fig. 8 is effective in an 
arched opening. It should preferably be built up 
of 34-in. oak and allowed to weather naturally. 

Figure 9 is a flower-basket seat of pine. The 
battens may be soaked overnight so they will 
bend more easily. 
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CORRUGATED FASTENER 








































HESTS were universally used in 

the old days to store clothing, 

bedding, and household gear of 

many kinds. They were often 
greatly prized and so stanchly built that 
they could be handed down from gener- 
ation to generation. 













Dower chests were frequently found 
among the gifts to a 
bride. There were, in- 
deed, few rooms in the 
house that did not con- 
tain at least one chest. 


The finest chest was gen- 
erally placed in the hall- 
way, if there was one in 
the house. Even today, a 


by Mr. 
advantages of 


Gottshall to 
this 


Paneled chest designed and built 
illustrate 
construction 














>) ‘ 
PANELED 
‘ ‘ x > 
C E D A R & H E S TC 
No. of 
Pieces I W. L For 
1 @ 2 $5 lop 
2 Top cleats 
} 3 l Legs 
1 j ] | +1 Floor 
2 « } } Upper rails 
2 x } § Upper rails 
4 8 } Lower rails 
4 8 +4 18 Lower rails 
4 r } 5 Stiles 
2 15 } Panels 
' thy Panels 
] j 1434 14 Panels 
4 ( l Panels 
l 14 Panels 
Notre: A ‘ ‘ ‘ d are 
nished , 
Top. front, and end views; cross- 


section plan view showing how the 
tongued to fit grooves 
legs and stiles; patterns 
arches; and details of the 
assembly and _ type 


panels are 
in the 
for the 
lid-and-cleat 


of molding cut on the glued-up lid 


beautiful chest such as the paneled one 
illustrated below will add a note of dis- 
tinction to the well-appointed hallway. 

Few projects appeal more to the ama- 
teur woodworker than chests because they 
are useful, decorative, and not too 


Beautiful Aeirloom Chests 


...- AND HOW TO BUILD THEM 








using a 3¢-in. dado head. Since the grooves 
do not go the entire length of the legs, 
care must be taken to start them at the 
upper mortise and end them at the lower 
mortise. Some consider it safer to do the 

grooving before cutting the mor- 


difficult toconstruct. Plans forthree . tises, if the dado head is used. 

- nyt ; “aig NATIONAL : oy — 
widely different types are given in yomEWoRKSHOP Next cut the rails and stiles. 
the accompanying drawings. sf The tenons on these are cut on the 


Paneled Cedar Chest. Because 
of the knotty structure of aromatic 
red cedar, it is often difficult to 


select boards having a good sur- rw 


face, suitable for the wide sides of 
a chest. If the type of construction 
shown is used, the stock may be cut up in- 
to comparatively small and narrow pieces, 
thus making it easier to select the 
best parts of the boards for the im- 
portant parts. 

The proportions have been planned 
to make the chest an ideal one to be 
placed at the foot of a bed, at the 
head of a stairway, or in some other 
small space where it will serve a use- 
ful purpose without taking up too 
much room. The panels have been 
designed and spaced to make them 
unusually attractive. 

To build the chest, first cut the 
legs and bevel the inside corners, 
either by hand or on the jointer, as 
shown in one of the photographs on 
page 97. Next lay out and cut the 
mortises on the legs. The legs are 
then grooved on the circular saw, 





dado saw, as shown in another pho- 
tograph. Do not cut the arches on 
the upper rails or the brackets on 
the lower rails until all the tenons 
and grooves have been cut. The 
upper rails are first grooved on the 
dado saw, then the arches are cut, after 
which the grooves may be cut in the 
arched parts, either by using the spindle 
shaper or the mortising attachments on 
the drill press. Also cut the rabbet for the 
floor on the lower edges of the bottom 
rails before cutting the brackets. These 
brackets, as well as the arches on the up- 
per rails, may be cut on the band or the 
jig saw. The upper rail at the back of the 
chest need not be arched. Mortise the 
rails, then make a trial assembly of the 
frame. 

The panels should now be scraped and 
the tongues cut on the straight sides. The 
tongues, which are fitted to the grooved 
rails and stiles, may be cut with the circu- 
lar saw or a dado head. The 1/16-in. 
raised part of the panel may also be started 
by cutting a kerf along each of its straight 
edges. Unless a suitable cutter is available 
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Two of the designs, one paneled and the other plain, are made 





of aromatic red cedar ...The third is a graceful little walnut 


or mahogany chest of drawers for holding shoes and hosiery 


By Franklin H. Gottshall 





No. of 
Pieces T. W. L. For 
2 M4 16 17! Ends 
1 4 16% 305% lop 
1 4 2% 33 Gallery 
2 "4 33% 17%4 Gallery 
4 2£%¥8 2 2 4 Feet 
2 | 2% 2914 Rails in base 
2 1 1% 15'4 Rails in base 
1 34 5Y% 28% Drawer fronts 
1 M4 5 28'% Drawer fronts 
1 4 4 2814 Drawer fronts 
+ 4 2 29 Front rails in 
frames 
4 4 2 29 Back rails 
8 44 2 1354 End rails 
2 VA 5% 153g Drawer slides 
2 5 5 153g Drawer slides 
2 4 4 153g Drawer slides 
1 vg 4% 28 Drawer backs 
1 vg 43% 28 Drawer backs 
1 ¥@g 338 28 Drawer backs 
3 14 15% 28 Drawer 
bottoms 
4 5/16 4% 14% Partitions 
4+ 5/16 438 141% Partitions 
4 5/16 33% 14'% Partitions 
1 g 17% 2914 Cabinet back 
Note: See drawing for corner blocks for base. 
All dimensions are given in inches and are fin- 
ished sizes 
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Working drawings for the shoe-and-hosiery chest. The design is adapted from the style of 
Hepplewhite, with gracefully curved base and gallery. Mahogany or walnut should be used 


Glue up the top. A detail shows the 


lid and cleat assembly. This is the best 


construction for a lid 


After the lid is assembled, the edges 








for the drill press or shaper, most of the 
remainder of the panel raising must be 
done with chisels by hand. Some of this 
work may be accomplished by cutting a 
series of steps on the straight sides with 
the circular saw. The steps are later 
smoothed out with a chisel to form the 
bevel. The arched part of the panel must 
be cut entirely with hand tools. 

When the panels have been fitted, the 
sides may be glued up. Each mortise and 
tenon should be pinned with pegs of hard- 
wood. Next glue up the floor, scrape it, 
and nail it to the rabbet from underneath, 


of 


this 


type. 


may be molded on the shaper or drill 


press, 


Shoe-and-Hosiery Chest. This is real- 


ly a miniature chest of draw- 
ers for holding a woman’s 
shoes and hosiery. It should 
be built of walnut or ma- 
hogany. The design has been 
adapted from the style of 
Hepplewhite. The drawers 
are tastefully inlaid with a 
narrow band. The long grace- 
ful curves at the top and on 
the base add a note of ele- 
gance and charm, which 
makes it particularly appro- 
priate for the purpose for 
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which it has been designed and built. 


Each drawer is divided into compart- 
ments, as shown in the drawer plan. The 
spacing may be planned otherwise than as 
shown, if so desired.. Each drawer is sup- 
ported on a frame, the details of which 
are given in the (Continued on page 97) 














COLONIAL CHEST 


No. of 
Pieces T. W. L. For 
2 44 1534 45 Sides 
2 V4 1534 21 14 Ends 
1 M4 22% 43'4 Lid 
2 M4 2 22% Lid cleats 
8 44 34 8 Feet 
1 M4 21% 44!4 Chest Floor 


See drawing for corner blocks for feet and 
corner strips for inside. 


Molding around base approximately 12 ft. 
Norte: All dimensions are given in inches and are 


finished sizes. It is necessary to add 2 in. to the 
length of the sides to protect joint when being glued. 
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The easiest of all cedar chests to 
construct is the simple colonial 
design. Its beauty lies chiefly 
in the rich color and the knotty 
grain pattern of the cedar itself 





WOODEN FRUIT DISH CARVED 
TO REPRESENT LEAVES 














The dish is carved from a close-grained, light-colored hardwood 








where they overlap in 
the center. The aver- 


REMINISCENT of the art of the 


a wood-carving  guilds- 











men, this fruit dish imparts an air age thickness of the 
of richness to the dining-room table dish other than this 
or buffet. The design is a triad of area is 5/16 in. Di- 





large le s carved from one piece — rect-reading or lock- 
joint transfer calipers 


How to lay out the pattern of three interlaced leaves; an edge view show- 


ol J _— coe ‘ ‘ ing depth to which dish is hollowed; and four steps in making the project 
The dish may be made entirely are a great help in 

by hand with carving chisels, or a testing the thickness 

flexible shaft with routing cutters of the wood. It is better to be cau- 

and other home workshop machines tious rather than risk spoiling the 

may be used for much of the work, — stock by cutting in too far. 

if available. The stock may be birch Now comes the sawing. Follow 

or any other close-grained wood _ the general outline with the jig saw 

that can be had in a size 12 by 1342 and then saw out the detail of the 

by 114 in leaf lobes. Drill holes for the saw 
Lay off the top in l-in. squares and remove the pieces marked “cut 

and copy the outline of the dish out.” Turn the dish bottom up and 

from 1 accompanying drawing use a gouge to slope the edges to 

with the grain running the long way. the form indicated in the drawing. 


A veining tool gives the bark ap- 
pearance to the twig. With light, 
smooth cuts bring the inside of the 


Use a machine wood bit having a 
very short spur, if possible, to rough 
out the deepest part of the dish 








Follow closely the course of the dish to the design shown, leaving 
dotted line shown in the edge view. _ the edges of the twining leaf lobes 
Remember to allow for the depth — standing 3/16 in. higher than the 
of the spur and when in doubt adjacent area toward the outside. 
bore shallow holes in preference to Make the veins in graceful swings. 
going the limit. about 1/16 in. deep, using what is 
With a gouge rough out the re- commonly known as the reverse or ogee curve.* Leave uniform gouge marks on the sloping 
mainde f the interior. Allow Start removing the gouge marks with a medium _ sides of the underpart. Paste furniture wax 
in. for thickness of the leaves grit sandpaper and finish with a finer grade. is rubbed into surface—D. W. Prince. 


LATHE CHIP PAN CUT FROM LARGE CAN T-ROD FOR 
four hooks shown and has a STIRRING 
small drain cock to drain out CHEMICALS 


any cutting oil. 

A standard 5-gal. square tin 
is used. A line is scribed 
lengthwise around the can 2 
in. from the side, and the can 
is cut to the mark. Be sure 
to bend over the edges to pre- 
vent possible injury to the 
hands. The hooks are made 
from 1/16-in. sheet metal and 
riveted to the tin so they can 
swivel, thus making the re- 
moval of the pan a simple 
operat ton. . ‘. Photo chemicals are 

A piece of copper tubing quickly mixed with 
soldered to the pan serves as this T-shaped rod 
a drain tube. Bend it so the 
end hangs out over the front 
of the bench. In order to stop chips from 


More thorough 
mixing of photo- 
graphic chemicals 
may be assured if 
the ordinary glass 
stirring rod is im- 
proved by making 
it T-shaped as il- 
lustrated at the 
left. Cut about 2 
in. off the end of 
the rod and heat 
the end sufficiently 
to enable the small 
piece to be welded 
on crosswise. 

To use the rod, rub it between the palms 
of the hands so that it revolves rapidly. 
clogging it, a piece of fine wire gauze is The agitation of the liquid thus obtained 
soldered over the tube opening inside of — will be found to dissolve the chemicals in 
and this should be cleaned at a fraction of the time previously re- 


quired.—I. C. L. 














Chip pan and lathe under which it is used. The four hooks 
are twisted and bent to catch over the V-ways of the lathe 


ALTHO GH it should not take more 
than half an hour to make, the lathe 
chip pan illustrated is neat in appearance 
and serves its purpose adequately. It is the pan, 
hung from the lathe bed by means of the _ intervals —B. K. 
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Fastening a blanket at the 
bottom with sticks to make 
an improvised sleeping bag 


OODSMEN and timber cruis- 

ers know lots of tricks for 

sleeping comfortably with a 

limited amount of bedding. Up 
in Wisconsin, Sammy Crow showed me 
his way of making one blanket do the 
work of two. You dig out a place in 
the ground 6 in. deep for your bed, bank 
the dirt around the edges, and put in any 
dry litter you can find, such as pine nee- 
dies, moss, grass, leaves or ferns, as 
shown in Fig. 1. Then you crawl in and 
fold your blanket about you. Even if you 
can’t find litter for padding, this bed is 
warmer than one made on top of the 
ground. The banked-up edges help hold 
the warmth of your body. 

There’s a trick, too, in wrapping your- 
self up in a single blanket. Lie down on 
the bed and spread the blanket over you. 
Now lift both legs without bending your 
knees and tuck first one side, then the 
other side of the blanket smoothly under 
them. Next raise your hips and do the 
same. Then lift your feet and flip bottom 
edge of folded blanket underneath. Final- 
ly, pull the upper edges one at a time 
about your shoulders. This makes a sort 
of blanket roll in which you can turn 
without being exposed. 

Another woodsman’s trick is to make 
the single blanket into a sort of sleeping 
bag. Fold the bottom edge in thirds and 
pin together with two sticks and some 
cord as shown above. This gives two 
thicknesses of wool over your feet, which 
usually get cold first, and prevents your 
toes from sticking out at the bottom. 

One blanket will keep you comfortable 
on very cold nights if you use this stunt, 
said to have been a favorite with the 
Blackfoot tribe: Clear away a space for 
your bed 4 by 7 ft. Build a fire on it, 
enlarging the fire until the entire space is 
covered. Keep the blaze burning for at 
least one hour—two hours are better. Then 
rake away the embers and coals. Hunt an 
overhanging bank or log under which is 
dry, unfrozen dirt. To prevent the blanket 
from catching fire, spread an inch layer of 
this dirt over the ashes you couldn’t re- 
move. Make up your bed on the heated 


JULY, 1936 














TRICKS 


ground. It will stay warm for hours and 
keep you snug and cozy. 

Can you make a real browse bed? That’s 
another trick that stretches the protective 
powers of a single blanket. First you must 
locate the right timber. Balsam fir is best, 
hemlock comes second, then cedar, and 
finally spruce. Pine is poorest of all, be- 
ing hard and stiff. 

The secret of making a good browse 
bed is to keep it level, not high in the 
middle and low at the ends. Gather a 
number of the longer, coarser branches. 
Alternating their tops and butts, tie them 
into a bundle some 7 in. thick and as long 
as the width of your bed. Lay this bundle 
down at the head to start building against. 
Gather a quantity of evergreen boughs 
about 1 ft. long. Lean these in rows 
against the bundle at a 60-deg. angle as 
shown in Fig. 3. Stick their butts lightly 
into the ground if possible. Lap each fan- 
shaped branch in the row halfway across 
its neighbor and build enough rows to 
gain the desired length of bed—usually 





GROUND SLIGHTLY EXCAVATED - 
AND EARTH BANKED AROUND i 


EDGES 
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ig ROLLING BLANKET 


AROUND TWO POLES 


MAKING 


Comfortable 
amp Beds 


By MAURICE H. 
DECKER 


61% ft. Single browse beds are made about 
28 in. wide, double beds from 42 to 48 in. 

Browse beds last longer if you inclose 
them in a frame of logs. Butt the ends of 
the logs together and hold in place with 
short stakes. Even if you camp in coun- 
try without coniferous timber, you can 
thatch a comfortable bed from the small 
springy branches of willow, alder, or 
birch. While not as comfortable as fir, such 
material is better than the hard ground. 

The Red River trapper’s bunk is another 
good trick to know. Just make a bed-size 
frame of logs on the ground and fill it full 
of grass, leaves, or wild hay. Add fresh 
litter as the old becomes packed or broken. 

The Michigan cruiser’s tick is both 
comfortable and easy to carry in your 
pack sack. Make a bag of stout drill 38 
in. wide and 76 in. long, and sew a 5-in. 
pocket along each edge. Carry it rolled up 
and empty. At night, fill the bag with dry 
litter, slip a pole in each pocket, and sup- 
port the ends on stakes as shown in Fig. 4. 
One blanket and two poles will form a 


good warm-weather sleeping cot. You 
don’t have to lace or tie the blanket 
edges. Simply wrap them as shown in 


Fig. 2 and your weight will hold them 
taut without slipping. Unless you are very 
tall, put the blanket crossways on the 
poles and gain more width. This cot pro- 
vides three thicknesses underneath, which 
are welcome even on warm nights. Sup- 
port the ends of poles with stakes. 





- P i 
ge 
— STARTING 
_-7 “BUNDLE AT HEAD 
\ PP OF BROWSE BED 
“ Pe 







SO IT WILL NOT SLIP_ Ua 


b/ ONE-BLANKET 
SLEEPING COT FOR 
MILD WEATHER 








FILLED TICK WITH 
POLES RUN THROUGH 
THE POCKETS 


Sammy Crow’s ground bed, a warm-weather sleeping cot, a browse bed, and a cruiser’s bedtick 
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Applying the 


By RALPH G. WARING 


d ANY a heated argument has 
/ ; 3 
/ been started at home work- 
| shop club meetings over the 
- question of what kind of seal- 

er coat or 


undercoater should be used in 
handmade furniture. Should 


or varnish? 


finisning mine 


attempting to settle this ques- 

tion s necessary to consider just what 
is required to obtain a really good finish on 
furnit or other cabinetwork. In gen- 
eral. th e ste pS are necessary: 

1. A staining process 

2. A sealing or undercoating process, 
which includes the filling of the grain in 
all but ery close-grained woods. 

». A bodying-coat process 

Th se of stains was discussed in the 
preceding article in this series (P.S.M., 
June ‘36, p. 64). The second process leads 
us at « nto the field of argumentative 
discussion of the merits of shellac and 
varn 

Shi s a gum dissolved in a special 
grade lenatured alcohol, which, when 
applied surface and allowed to dry 
hardens y the loss of the solvent (alco- 
hol ) This is a purely mechanical 
process Which the wet film hardens and 
los . cht 

Varnish is today made of synthetic 
gums 1 with heat and combined with 
drying oils such as linseed or tung. Drying 


agents idded, and thi varnish Is re 
duced te a working or brushing consistency 
ntine ora similar type of solvent. 


h a material is applied to a sur 


with tt 


Wh n su 


FOR INFORMATION ABOUT OUR BLUEPRINTS 


sealer coat. The brush is held at an angle, and 
are made from center towards each end. Note swivel stand 


On turned work, 
stroke around the 
column. Tip off 
the long portion 
gentlyup and down 


face, it hardens partly by loss of the tur- 
pentine, partly by absorption of oxygen 
from the air, and changes from a liquid to 
a solid film by a chemical The 
final product is neither physically nor 
chemically similar to 
the material in the can 
and has actually gained 
in weight during the 
change from liquid to 
solid. 

It is therefore evi- 
dent that the two sys- 
tems are fundamentally 
opposed to each other. 
While expediency fre- 
quently demands their 
combination, yet no real 
affinity exists between a 
coat of varnish and a 
coat of shellac when the 
latter is used as an un- 
dercoater. If you use 
shellac at all, use it 


process. 


throughout the entire 
schedule from start to 
finish. Remember, how- 
ever, that it will have 
only fair resistance to 
wear, very little resist- 


ance to water, and none 
at all to alcohol (liq- 
uors Or perfumes). 

If varnish is to be 
used, as it should be, 


TURN TO PAGE 384 





THE FOUNDATION OF GOOD 


Kurniture 
Finishing 


SEALERS AND FILLERS 


then follow a complete varnish schedule, 
remembering that it will do much more 
than shellac can mechanically and in ad- 
dition overcomes wear and resists water 
and alcohols in a manner that shellacs can 
never equal. 

In this day of modern chemistry, syn- 
thetic gums and resins have replaced the 
older and less desirable forms of fossil 
gums. The new varnish products are fast 
drying and clean sanding, and they give 
perfect adhesion between coats, high re- 
sistance to wear, water, sunlight, and alco- 
hol. In fact, they are so fine as to be 
beyond our dreams of but a few years past. 

After staining a piece of 
furniture, we are confronted 
with the necessity of protect- 
ing the color against subse- 
quent operations. If no sealer 
is used, the filler may easily 
discolor a clear and delicate 
stain coat, because of the ab- 
sorption of oil and fine pig- 
ment around the pore areas. 
To overcome this, shellac may 
be used in a shellac schedule or varnish in 
a varnish schedule. In either case the sealer 
coat must be greatly reduced in body. 

For shellac sealer, use what is called 
standard “four- (Continued on page 90) 





The filler must be brushed in quickly but thoroughly. The young 
man at right is cleaning moldings with a picking stick and cloth 
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Window exhibition of the Edison Homeworks 





a 


hop Club which drew large crowds in Chicago 


Twenty-seven Clubs Get Charters 
from NATIONAL 


HOMEWORKSHOP GUILD 


WENTY-SEVEN clubs of 
home craftsmen in the 
United States and Canada 


have been granted charters by the 
National Homeworkshop Guild 
since the recent announcement 
that it would no longer be neces- 
sary to ask clubs to pay national 
dues (see P.S.M., June 736, p. 63). Guild 
headquarters in New York have also been 
deluged with requests for information about 
starting home workshop clubs, and this in- 
dicates that many more groups are in the 
process of organization. The fact that the 
various services of the Guild are now of- 
fered free to all local home workshop clubs 
of five or more members has set the whole 
movement marching rapidly forward. 
The clubs that have just received their 
charters are as follows: Ozark Homework- 
shop Club, Rolla, Mo.; East Side Sawdust 
Eaters Homecraft Club, Detroit, Mich.; 
Berkshire Homeworkshop Club, North 
Adams, Mass.; St. James Workshop Club 
and Cartier Homeworkshop Club, 
Montreal, Canada; Sterling 
Hobby Guild and Greenwich Vil- 
lage Homecraft Club, New York 


MON 
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City; Lowell (Mass.) Home- 
workshop Club; Fall River 


(Mass.) Homecraft Club; 
Edmundston (N. B., Canada) 
Hobbyists; Glendale (Calif.) 


Homeworkshop Club; Southeast 
Homeworkshop Club, Hunting- 
ton Park, Calif.; Lackawana 
Homeworkshop Club, Penticton, B. C., 
Canada; Wilmington (Del.) Homecraft 
Club; Brockton ( Mass.) Homecraft Club; 
Czecho-Slovak Crafts Club, New York 
City; Brookhaven Homeworkshop Club, 
Chester, Pa.; Lamesa (Tex.) Homework- 
shop Club; Boonsboro (Md.) Woodwork- 
ing Guild; Minneapolis (Minn.) Home- 
workshop Club; Columbia Homeworkshop 
Club, Paterson, N. J.; Fowler (Kans.) 
Homeworkshop Club; Lakeside Home- 


THL) 


















Types of toys made in quantity 
by the Shenango Valley Club, 
Sharon, Pa. At left: A group 
of members of the Fairmont Club 
of Fairmont, W. Va., with toys 
made for distribution to needy 


Right: Officers of the 
Hobbyists’ Club, Edmund- 
ston, N. B., Canada, with 
shield bearing club emblem 


workshop Club, Muskegon, Mich.; Santa 
Monica (Calif.) Homeworkshop Club; 
Chase’s Mills Homeworkshop Club, East 
Machias, Me.; also clubs at Hornell, N. 
Y., and San Jose, Calif., the names of 
which are to be chosen later. 

Edison Homeworkshop Club, Chicago, 
Ill. In the club’s first contest there were 
fifty-two entries. After the judging and 
regular exhibition, the projects were placed 
in the largest window of the Edison Com- 
pany building where they attracted much 
attention for five days. Prizes were 
awarded as follows: first prize, which was 
a high-grade jig saw, and the Popular 
Science Monthly Craftwork Award of a 
sterling silver medal, to L. F. Holstein for 
a coffee table with inlaid ship design; sec- 
ond prize, a band saw, to L. H. Juhnke for 
a modern end table; third prize, a power 
grindstone, to G. W. Anthony, Jr., for a 
modern cosmetic table; fourth prize, an 
automatic oilstone, to E. M. Dittmer for 
a card table with veneered top; fifth prize, 
a set of wood scrapers, to D. G. Arnett 
for a sanding machine; sixth prize, an oil- 
stone, to H. O. Sandberg for a pair of 
boudoir lamps; seventh prize, an oilstone, 
to Earl Getchell for an electric question- 
and-answer board. Honorable mention was 
awarded to G. C. Bailey, a lamp-post fig- 
urine; H. L. Pedley, card of wood but- 
tons; E. E. Cornell, punching and shearing 
machine; C, F. Wetzel, modern electric 
clock. While the judging was being done a 
sound motion picture about lumbering was 
shown by Jack Parker to the members and 
visitors in another meeting room, 

Lexington (Ky.) Homecrafters. A rep- 
resentative of the Department of Indus- 
trial Arts, Berea College, presented a 
program recently. A letter was re- 
ceived from the Frontier Nursing Associ- 
ation thanking the club for the annual 
donation of over 300 Christmas toys... . 
The annual exhibition of members’ proj 
ects was held at the showroom of a local 
hardware company, and a cup was awarded 
the best display. 

Brunswick (Me.) Homeworkshop Club 
Two instructive programs were presented 
recently. William E. Wing, principal of 
Deering High School, gave a demonstra- 
tion of decorative wood carving, and Clem 
Sutton presented pointers on painting. The 
first evening was arranged by Kenneth 
Boyer, and the second by Gerald Russell. 

Bison Homeworkshop Guild, Buffalo, N. 
Y. The cup for the best club exhibit at the 
recent Hobby Show has been presented to 
this club for the second year in succession. 

LaGrange (Ill.) Homeworkshop Club. 
In order to relieve hosts of the expense of 
renting chairs for meetings, the members 
met at the home (Continued on page 100) 
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The board may be used as 
a “base’’ for swimmers in 
deep water or to give con- 
fidence beginners It 
is of especial help in 
learning kick properly 


‘To THE average boy or girl, 
half the summer's fun, wheth- 
er at the beach, the lake, or just 
“the old swimmin’ hole,” 
sociated with the water. One ac- 
will add to the fun 
and be of practical use to the nov- 
ice is a swimming board, like 
that illustrated. A learner may 
use the board for support while 


IS as- 


cessory tnat 


practising the thrash kick. An- 
other use is as a temporary rest 
or “base” for a group swimming 


in deep water, or to give greater confidence 
to a beginner by demonstrating his buoy- 


ancy In watel 

The board is 18 in. wide, 24 long 
and 2 in. thick, less projections, and dis- 
places approximately cu. ft. water 


Neglecting for the 


of approximately 30 Ib 


Hollow Swimming Board Helps Beginners 





me 
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may be used midway of the side rails to 
secure the rope in the form of several con- 
venient loops. The end rails are mortised 
into the side rails to the depth of the rab- 
bet. 

After the frame is assembled and painted, 
the top and bottora 3-ply covering boards 
are cut to fit the rabbet and set in marine 
glue or white lead with 1-in. No. 6 screws, 
spaced 2 or 2% in. apart. Be- 
fore assembly, the inner sides 
and edges of the plywood should 
be primed with spar varnish or 
white lead to render them more 
waterproof. 
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moment the weight of 
materials, the board thus has a buoyancy 
as required for 


life preservers of the approved type. 
The frame is of 1 by 2-in. white pine, 


spruce, or cedar, rabbetted on the top and 
bottom inner edges to receive a covering 


of ! {-in. 


3-ply fir of the water-resisting 


type—that is, glued with waterproof glue. 


The side 
ends in order to pass a rope through '%- 
in. holes. 


» in. beyond the 


rails project 1! 


Galvanized or brass screw eyes 


CONSTRUCTING RUSTIC SWING SUPPORT 


‘MALL logs or poles may be 

used in many ways for con- 
structing rustic fixtures and fur- 
niture for the lawn and garden. 
The poles may be obtained in 
almost any woodland, along 
streams or rivers, and, if permis- 
sion is asked, usually can be had 
for the cutting 

TI illustrated was 
made for anordinary porch swing. 
Five logs 8 ft. 6 in. long 
needed for the legs and top rail, 


x 


le support 


are 











Front and 
views of the 
port for a 
show 
the photo a 


swing 


n in 


and four pieces 36 in. in length 
are required for the braces. The 
side rails are 5 ft. 6 in. long. The 
braces and side rails are smaller 
in diameter and are cut from the 
tops of the legs and top rail. 
Poles about 4 in. across at the 
bottom are the proper size to cut 
for this purpose and should be as 
nearly alike in size as possible. 
Bolts '% in. in diameter are used 
at the top where the legs cross, 
and 1%4-in. bolts serve for at- 
taching the braces and side rails. 
This support can be taken down 
without difficulty in a short time 
and stored inside for the winter 
season.—Haro_p JACKSON. 








side 
sup- 
lawn 


bove 





The completed board may be 
finished with natural spar var- 
nish, or with white lead primer 
and white or colored enamel or 
lacquer. The edges and rails are 
painted a contrasting color. 

After the paint is fully dried, 
a length of 34-in. Manila rope is 
loosely threaded through the 
holes in the side rail projections, 

| and the free ends are spliced with 
three passes. 

The board illustrated has been 
| in use four years, and has as- 
| sisted in teaching the writer’s 
three children to swim in 30 ft. 
of water by the age of from 4 to 
6 years. It has also been used to 
teach two 16-year-old nonswimmers in the 
same deep water in two weeks’ time, and 
has assisted many others.—B. G. Hatcu 























FLOWER BASKETS HANG 
FROM GARAGE WALL 


ARAGE walls are often painfully P 
blank in appearance, but this can 
often be remedied by putting up three or 
four hanging flower baskets, made of fine 
mesh chicken wire as illustrated above. 
The wire can be tacked to a backboard of 
suitable size and shape, or the basket may 
be made entirely of wire and attached to 
the wall by means of a cleat at the top. 
In the latter case, see that the basket is 
held well away from the wall so that the 
paint will not become streaked below. 
Line each basket with a layer of moss 
and fill the cup thus formed with rich soil. 
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IGHT—vibrant, pulsating, atmospher- 
ic—is the heart of any stage pic- 


ture. Much has been said about 
the intricacy of stage lighting, 
but it is not really difficult. The funda- 
mentals may be learned in an evening and, 
so far as the miniature or marionette stage 
is concerned, the necessary equipment 
costs little and is easily assembled. 
Before considering the practical side, it 
is necessary to ask just what does light do 
in the theater. First, it illuminates stage 
and actors. Second, it indicates, through 
suggestion, effects of nature, hour, season, 


ing the Miniature Stage 


FLORENCE FETHERSTON DRAKE 
Tells How to Create Atmosphere 


jor Marionette Dramas 









Oriental scene with footlights, 
two lower floods, and one upper. 
The producer is Roger Hayward, 
Pasadena, Calif. At right: A 
light with muffin-tin reflector 


and weather. Third, it helps 
to paint the stage picture 
through heightened color 
values as well as by manip- 
ulation of masses of light 
and shadow. Fourth, it 
lends relief to the actors 
and to the plastic elements 
of the scene. Fifth, it helps 





act the play by symbolizing its meanings 
and reénforcing its psychology. One light 
may combine several or all of these func- 
tions. 

The lighting of a play is a psychological 
and temperamental matter as far as the 
audience is concerned. Its effects are as 
subtle as music. Until recently practical- 
ly all lighting was direct, the lights being 
used full blast for comedies and dimmed 
for tragedies, but stage lighting has be- 
come an art and today is one of the most 
important factors of stage design. 

There are two methods of stage light- 
ing, direct and indirect. -With the latter 
there is no glaring illumination, and at- 
mospheric effects can be obtained much 
more effectively than with the direct sys- 
tem. 

If the light is too intense, too brilliant, 
every illusion of depth is destroyed and 
under it actors and stage sets appear flat. 
Depth and solidity are obtained by con- 
trast of light and shadow. Light can ob- 
scure any parts of the stage and reveal 
what it will. If we know how to use it, 
there is no end to the effects light can 
achieve. 

Light comes from a definite direction, 
determined outdoors by the position of 
the sun; in- (Continued on page 91) 
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Sketches of various types of equipment used by Mrs. Drake. It is essential, of course, that all wiring be well insulated to avoid fire hazards 
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for vane and bracket, and 
bracket is drilled, indented, 
large photo 
ows an experiment to prove 


le sensitivity of the relay 





FOR USE 


N ORDER to have the 
doors of your garage 
open when the automo- 
bile head lamps throw 

light on a photo-electric cell, 
or to have room lights au- 
tomatically turn on when it 
becomes dark outside, some 
means must be used to step 
up the power from the pho- 
tocell circuit so that it will 
close a switch on the 110- 
volt house current line. The 
very feeble impulse must be 
magnified, as it were, so as 
to perform satisfactorily and 
instantly whatever task is 
required of the apparatus. 

The need for amplifying 
the power is especially evi- 
dent in the case of the new 
electronic photocells. This 
is true whether they are of 
the commercial variety or 
are constructed at home by the method 
described in a previous issue (P.S.M., 
Mar. °36, p. 72). Dry-disk cells of this 
type convert light directly into an electric 
current without the aid of outside power 
sources. Although this current is very 
small, on the order of milliamperes, the 
relay to be described is sufficiently sensi- 
tive to handle it effectively in making con- 
tact across both 10-volt alarm-bell and 
110-volt power circuits. 

The parts required in the construction 
of the relay are simple—a doorbell trans- 
former, two porcelain sockets, a bar mag- 
net, and some odd pieces from the junk 
box. The weak photocell current is fed 
directly into a small solenoid coil mounted 
on a vane, which is delicately balanced so 
as to turn at the slightest effort. 


One milliampere of current passing 


Left: 


coil to 










Fastening 
vane with 


LEAD WIRES 
CEMENTED HERE 


WITH 


Phofo-E/ectric Cells 


through the moving coil is sufficient to at- 
tract it to a permanent magnet, closing the 
contact across a 10-volt doorbell trans- 
former circuit. This alone is enough for 
ringing a bell when a beam of light is in- 
terrupted. However, the transformer cur- 
rent in turn is made to close a 110-volt 
house current switch for the operation of 
small motors (for opening and closing 
doors or any similar purpose) and electric 
lights. 

An idea as to the sensitivity of the re- 
lay can be had by attaching the leads from 
200 turns of magnet wire to the binding 
posts where the photocell is ordinarily 
connected. Passing a bar magnet back and 
forth through the coil will produce enough 
current to actuate the relay and thus turn 
on a lamp in the 110-volt circuit. This 
striking demonstration of the efficiency of 
the relay is illustrated in the photograph 
at the beginning of the article. 

Parts for the bracket that holds the 
moving coil vane can be made from sheet 
copper or brass, as shown in a photograph 
and in one of the drawings. The vane is 
cut from sheet brass of the thickness of 
bond writing paper. Two phonograph nee- 
dies are soldered end to end at the middle 
(as indicated in the photographs below) 
for a balanced shaft. The top needle is 
held in a punch marking made in the end 
of a small screw passing through a nut 
soldered to the top of the bracket; the 
lower needle engages a similar punch mark 
in the lower part of the bracket. Solder a 
silver contact point (from an old doorbell 
or buzzer) to one end of the vane, and 
fasten the moving coil to the other end, 
on the opposite side, with celluloid cement. 

In the view of the completed vane and 
bracket, note that the coil wires are 
brought around to the opposite side and 
held at the middle with a drop of cement. 
From this position they lead to 
binding posts on the mounting 
board, but they also serve as 
tension springs against which the 
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MF OR HO-V. 


PLUG & 


FOR 110-V. RE. I MAGNETS 


“LIGHTS OR MOTOR 


Top view of the completed relay unit mounted 
on a board 7 by 8'4 in. The wiring diagram 
is given at the right. All 110-volt wires 
are above the board; the remainder, below it 


very small resistance against the move- 
ment of the vane. 

For the moving coil, No. 40 enameled 
copper wire is used. You can obtain this 
from the secondary of an old Ford spark 
coil. It has a resistance of about 1 ohm 
per foot, therefore the correct length of 
wire must be wound to provide the right 
amount of resistance for the type of pho- 
tocell to be used. A selenium type cell will 
require considerable resistance to handle 
the higher voltage used in such a circuit. 
If you wish to operate the relay from an 
electronic (dry-disk) type of photocell, a 
coil of very low resistance must be used. 
From 3 to 10 ohms resistance is satisfac- 
tory. 

The author used 5 ft. of.wire, giving a 
resistance of 5-ohms. It was first pulled 
through a rag soaked in benzine to remove 
the wax coating (as it had been taken 
from an old spark coil) and was then care- 
fully wound on the shank of a 4-in, drill 


/* 
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bit. A little shellac 
will hold the coil in 
shape until it is ce- 
mented to the vane. 

A photograph below 
shows how the coil is 
placed next to the end 
of a permanent bar 
magnet, with the lead 
wires connected per- 
manently to binding 
posts. The contact 
screws are held in nuts 
soldered to small 
pieces of copper bent 
at right angles. The 
screw at the back is 
for adjusting the vane 
so that the coil is at 
the correct distance 
fromthe magnet, while 
the front screw has a 
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from a 10-volt bell transformer. Two il- 
lustrations suggest how the knife switch 
may be altered. A weak spring keeps it in 
the open position until a bar of soft iron 
(also from a doorbell) attached to the 
handle is pulled down by the magnets. 
As the relay is really a combination of 
a sensitive and a rugged relay, the two 
units may be mounted separately if de- 
sired. The sensitive relay, however, must 
be near the photocell if it is to receive 
all of the current generated by the latter. 
The view at the top of this page shows 
both relays mounted as a complete unit, 
with the photocell at the top, on a board 
7 by 8% in. The parts can be grouped on 
a much smaller board if there are space 
limitations. It will be noticed that all 110- 
volt wiring is above the board, while the 
remainder is placed underneath. The pow- 
er line is plugged into the socket next the 
transformer, while the lights or motor to 












































440-VOLT OUTLET FOR MOTOR OR 
LIGHTS TO BE CONTROLLED 


through vane bracket and front contact 
screw bracket. These all require careful 
and delicate adjustment to be sensitive to 
a weak current passing in the moving coil, 
but once adjusted they need no further 
attention, 

The 110-volt circuit is closed by means 
of a single knife switch actuated by elec- 
tromagnets from an old doorbell. These 
are fed, when the vane contacts close, 


Left: Careful adjustment 
of the front contact screw 
is required to make the 
relay supersensitive. The 
back screw governs space 
between coil and magnet 













silver contact point be operated by the relay are plugged into 
MAGNET opposite the contact the other socket. 

point on the vane. The It will be seen that the magnets control- 
10-volt transformer ling the 110-volt switch are placed some 
circuit is completed distance from the moving coil vane. Being 
al actuated by 10-volt 
alternating current, 
both the magnets and 
knife switch must be 
adjusted to reduce the 
hum caused by aiter- 
nating current, so as 
KNIFE to avoid vibration of 
SWITCH the moving vane, This 
is, Of course, of no 
MOVING consequence if the re- 
COIL lay is mounted as two 

aes SENSITIVE PHOTO- —, oe - 
RELAY ELECTRIC e electronic pho- 
MAGNET CELL tocell delivers direct 
current, therefore care 
must be taken in con- 


necting it to make 
sure that light falling 
on the cell causes the 
moving coil to be at- 
tracted to the magnet. If it is desired 
to have the relay make contact when a 
light beam is interrupted, the cell should 
be connected so that light falling on it 
causes the coil to be repelled from the 
magnet so long as the beam is on. 








Electromagnets fastened to the base- 
board pull down the handle of the 
knife switch. Note at left how blade 
of knife switch is filed down to in- 
sure a clean make-and-break contact 
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NEW AND EASY WAY TO 


Lay Out an Accurate 


SUNDIAL 


By George B. Harran 


UNDIALS are as popular 
today as they were three 
thousand years ago—but 
for entirely different rea- 
sons. Three thousand years ago they were 
man’s only timepiece; today they are 
highly regarded as garden decorations. 
The earliest of these timepieces was 
simply a vertical staff set in the earth 
with a mark of some kind in the soil to 
point out the noon shadow. This form 
was, of course, soon improved, and many 
ingenious contrivances followed. Early 
dials divided the day into periods and had 
no connection with solar time. However 
just prior to the invention of clocks they 
had advanced so that they were capable 
of indicating true solar time with an un 
usual degree of accuracy. The theory of 
these highly complicated dials was taught 
in our early colonial schools before the 
Revolution, and they were divided into 
many classes—globe, horizontal, vertical 
quadrantal, equinoctial, inclining, declin 
ing, refractive, cylindrical, star-and-cross 
dials, to name but a few forms. With the 
exception of the horizontal model, these 
are of more interest to the antiquarian o1 
historian than to the man who plans to 
build one for his garden 
A horizontal dial, such as the one il 
lustrated, consists of the dial and the ped 





estal. The dial itself is made in two se¢ 
h 


tions, the gnomon and the face. The lat 


ter isa plate, divided to measure the 
shadow the gnomon throws upon it. Al 
though usually made in one piece, the 
gnomon is composed, in theory, of two 
parts. The upper inclined surface, which 


casts the shadow, is called the style while 
the lower portion, by which it is fastened 





to the fa is known as the foot. 
Construction of 
the dial face andthe 
gnomon is gener- 
ally accomplished 
bv mak ng wooden 
patterns 101 them 
Chey are then cast 
of brass or of some 
other weather-re- 
sisting metal. The 
pede tal is made of 
wood ston pot 
tery, or concrete 
The latter material 
SPR] ) ideal 
It is 1 ly cast 
into any shape and 
stands the weather 
well. Su il ped pice. 
: : The cast concrete 
estals ma) lso b pedestal is formed 


| irom f three sections 


purchas 
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Decorative garden sundial 
made of two brass castings 
set on a concrete pedestal 
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The assembled dial and, at 


left, diagrams for laying 

out the patterns, together 

with plans for the pedestal 
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between the center line 
and the point correspond- 
ing to A. This means 
that you will have a space 
3g in. wide in the center 
of the dial. This is for 
the gnomon. Half- and 
quarter-hour lines are 
equal divisions of the 
space between hour lines. 
All markings are made 
3/16 in. wide with the 
| exception of the numer- 
| als, whichare % in. wide. 
Transfer the drawing 
| of the dial face to a 
| piece of wood, 12 in. 




















large mail-order firms or locally, or the 
pedestal of an inexpensive bird bath may 
be used 

Before the actual construction can be- 
gin, you will need to lay out the dial and 
gnomon. As the dial is to be 12 in. in 
diameter, a fairly large sheet of paper will 
be required. To be accurate, both the 
dial face and the gnomon must be figured 
according to the latitude of the town or 
city where the dial is to be used. This 
may be found with sufficient precision by 
looking at any good map. 

Figure 1 makes it very easy for any- 
one residing in the United States to lay 
out a dial face. All hour lines have been 
figured, and all that you need to do is find 
your latitude under each hour line and 
draw a line from it to point A. Notice 
that point A is not in the exact center of 
the dial; it is 3/16 in. to the right of it. 
The hours from six to twelve are project- 


> 


ed across the dial, leaving another 3/16 in. 


YOU CAN SAVE TIME BY USING OUR CONSFRUCTION KITS, LISTED ON PAGE 96. 


square and 14 in thick. 

Out of this, cut a 12-in. 
octagon. Now, glue thin strips of wood, 
3/16 in. wide by 1% in., over all the hour 
lines and the decoration at the bottom. 
The numerals are made of %-in. square 
wooden strips. A piece of '4-in. wood, 34 
in. wide, is glued on where the gnomon is 
to be placed. 

When every piece has been glued in place, 
all sharp corners between the strips and 
the dial face must be rounded in with 
wax. Sharp edges on the strips are smoothed 
off with a knife, and finally the entire 
pattern is sandpapered smooth and given 
two or three coats of thin orange shellac. 

The gnomon is laid out as in Fig. 3. 
Line X FY is 7 in. long for our particular 
dial. X Z is inclined at an angle from line 
X ¥ equal to the latitude of your location. 
Point Z must be exactly over point Y. 
Radius R can be any arc that looks well. 
A '%-in. border is drawn around the edge, 
and a simple design is placed in the center. 

Using carbon (Continued on page 93) 
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—___. Readers Display Skill 


Scotties, recently ] N V A R I ETY O F 


in this magazine, 
have been placed in artistic 


surroundings by J. L. Cly- 
burn, of Oakland, Calif. The ( R A k I W O R K 
figures are small China dolls 


















Samuel B. Lawrence, Jr., of Portland, Ore., constructed this dark- 
room printer from suggestions given in Popular Science Monthly. Mr. 
Lawrence writes that although he did not follow directions exactly, 
they were of great help. The lamp house is of wood instead of metal 








E. Cartwright, of Montreal, made this utility 
rowboat Mate from plans published in Popular 
Science Monthly. Although the boat is shown 
being operated by motor, Mr. Cartwright has 
also made a mast and sail for it. These may 
be attached easily and used whenever desired 





This 1514-ft. sport boat was constructed by 
H. Franklin Dyer, Auburndale, Mass., from 
our blueprints. Driven by only a 10-h.p. 
motor, the boat develops surprising speed 


After reading an article on armor and cop- 
per work in this magazine, Forrest Grant, 
of Wilder, Vt., built this model suit of 
armor. It is 26 in. tall and all parts are 
movable but the wooden form which is inside 











This diminutive 514-in. motor-boat 
model was built by E. W. Parsons, 
Millers Falls, Mass. The upper view 
shows the assembled boat while the 


ictl > 7ee 32 idez H de rr , 
lower picture gives an idea of its is a o we 
relative size. The model was made 
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It took Albert Maraggia, of East Boston, 
Mass., 780 hours to construct this elab- 
orate model of the U.S. battleship Texas, 
using our blueprints as a basis. He says 
he has been offered $150 for the ship by 
a Navy quartermaster but won’t sell it 





Nineteen-year-old Loretta Rogers, STE Te 


of Niantic, Conn., likes to copy 
New England buildings. The model 
to the right is of the New London 
County Court House built in 1784, 
the scale being 74 in. equals 1 ft. 
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Sliding Seat 


COMBINED WITH 


Leeboards 


lo make sailing canoe faster 


ANOE sailing is decidedly ‘on the 
make.” The American Canoe As- 
sociation recognizes three distinct 

classes of sailing canoe, with two or three 

subdivisions in each group. The most re- 
cently recognized group, canvas sailing 
canoes, will probably create more interest 

than all the rest together, for in this di 

practically any 17- to 20-ft. stock 

model canve, fitted with sail and leeboards, 

Sail areas range from 55 to 135 

sq. ft. in the three and it 

ving that a sliding seat becomes 
the minimum 
rigs use two 


Vision 


is eligible 


classes foes 


without s 
vy when than 


ried. Some of the 


rr 


hnecessal more 
area is ¢ 
sliding seats—and need them 
If one of these sliding seats is combined 
leeboard thwart, there Is a dis- 
g in weight and space, and your 
canoe better, be faster to wind 
W ird hull and less likely to 
upset when running across a puffy blow. 
ikes fine, light boards, so do 
sh, mahogany, and several other woods. 


with the 
tinct savil 
will sail 


stronger of 


opruc e 


For racing, white oak and hard maple, 
which can be thinned down to the limit, 
ire usually used, but for all-round use 
strength, and durability, vellow pine is 
hard to be Two boards are recommend- 
ed because they aid in accurate sailing 


The upper part of the board, which 
takes | the strain, is left 34 in. 
thick except where it is shaped to fit 


under the hook and rounded and tapered 


most oO! 


at the edges. In the next 10 in. there is a 
gradual taper to '4 in.; in the next 24 in., 
to '4 in.; and from there to the extreme 
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White < and hard maple are best for racing, but for general all-round use, strength and dur- 
vilit ellow pine ist nmended. As an aid in speedy sailing, 
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HAZZARD 


New style leeboards, 
arranged with thwart 
and sliding seat, can 
be made at home quite 
easily and add much 
to the speed and ef- 
ficiency of sailing 
canoes. The chances 
of upsetting are less, 
and your craft will 
be faster to windward 
and stronger of hull 
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two boards are better than one 
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tip, to 4 in. These are the maximum 
thicknesses, located on a line running from 
the pivot bolt hole to the tip, as shown by 
the dotted line. All the tapering is done 
on the outside of the board. 

Center mark each edge of the board and 
lay parallel marks 1/16 in. on each side 
of the center mark along the after edge 
of the board. On the forward side mark 
similarly up to 18 in. from the head of the 
board, and from there up spread the lines 
gradually to a width of % in. opposite the 
pivot hole. Plane the board from full 
thickness at the center to the thin edges 
indicated by the lines just drawn, working, 
this time, on both sides of the board. 
Round the leading edge carefully, especial- 
ly where it is thick up near the head. If 
the plank from which you cut the boards 
is “flat grain” as distinguished from “edge 
grain,’ it will bend without breaking and 
is much less likely to split. 

Now saw the arc at the head and the 
curve at the foot. Work in the groove in 
which the hook travels, and adjust the 
thickness at points sawn away in bringing 
the board to shape. Bore for the pivot 
bolt at the exact center mark from which 
the arc of the head was drawn. Sand both 
boards smooth. using a block under the 
abrasive. Moisten the whole to raise the 
grain, allow to stand for twelve hours, 
sand smooth, and apply a thin coat of 
stain, if desired. followed by shellac. Rub 
down again with No. 00 sandpaper and 
finish with two flowing coats of spar var- 
nish. When the second coat is dry, rub 
the surface thoroughly with floor wax. 

To hold the boards to the canoe, a lee- 
board thwart, (Continued on page 99) 
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REPAIRING 


Overstuffed 
Cushions 


By 
PHILIP 
MOONEY 













The first step is to clip the seam 
of cover across the back and about 
6 in. down each side. The cover is 
then stripped from cushion like a glove 
: from the hand as shown. Turning back the 
Overstuffed cushions, on the verge of break- top layer of padding exposes = oh springs 
ing apart, can be repaired to last for years 











9 The tangled springs 
&« May quite easily be 
separated by unscrewing one from 
another. Place them in order upon 
the table to await the new covering 




















Left: Fold muslin lengthwise 
Mark pockets % in. from end 
and at intervals of 114 times spring 
diameter plus ™% in., leaving space 
equal to diameter at end of rows 
Then double seam pockets as marked 


“) Impressions left by the springs 

should be counted next to find 
out the dimensions of the spring pad. 
Then cut a strip of unbleached muslin 
four times as wide as cover’s boxing 


Circle: Place strip in machine 
lengthwise. Start closing seam 
14 in. from open edge of goods. Com 


press spring and slip to bottom of 
pocket. Complete seam across pocket 


A vigorous shaking will snap the 
springs into proper position in 
the pockets. Assemble on a flat sur- 
face and tie rows together, top and 
bottom, with large needle and twine 
at points of contact of the springs 


The final step is to place the 

spring box between the layers 
of felt and sew the latter together 
at the edges with grocer’s twine, 
using a large needle. Then replace 
in original cover. Any depressions 
, along the edges may be filled out 
Make a boxed slip cover of muslin with cotton when cover is pulled on 

for the spring pad, having a very 
snug fit. Compress springs slightly 
if necessary in order to pull on as 
illustrated in photo at the right, 
making certain that the springs are 
arranged correctly in their places 


w 
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AGES and pages of formulas 

have been published in photo 
graphic manuals on the subject 
of negative intensification, but 
many of the methods are some- 
what hazardous when used in- 
discriminately by the amateur. 
The following formula, however, 
can be used with pertect safety 
if the instructions are carefully 
followed. It has the advantage 
of not changing the color of the 
image on the film, and the work- 
er therefore will not be confused 
by its appearance when he judges 
the printing time. It is also most 
useful for the intensification of 
color film and plates because of 
its lack of stain. 


SotuTION No. 1 (should be stored 
in a brown bottle 
Silver nitrate 1 ounce 
Distilled water to 
make 16 ounces 


d- 


SOLUTION No 
Sodium sulphite 


(desiccated ) 1 ounce 
Water to make 16 ounces 
SOLUTION No. 3: 
Hypo ounces 
Water to make 16 ounces 


SOLUTION No. 4: 
Sodium sulphite 
(desiccated ; Ounce 
Metol or pictol 170 grains 
Water to make 


‘Ss OUNCeS 


These stock solutions, which will keep 
indefinitely, should not be combined until 
they are to be used. Then add one part of 


Safe Photo Intensifier and Reducer 


What can be done with a poor negative by 
skillful intensification is illustrated in 
these 
on contrast paper. Right: When intensified 


photos. Below: Best possible print 


No. 2 to one part of No. 1 and stir thor- 
oughly. A white precipitate will be formed. 
which is now dissolved by the addition of 
one part of solution No. 3. Let the mixture 
stand a few minutes until perfectly clear; 


MOUNTING PHOTO PRINTS TO STAY FLAT 





A clean cloth sack, partly filled with lake 
sand, serves as a weight for mounting prints 


MouNTING amateur prints and enlarge- 
ments can be an exasperating procedure 


if a liquid adhesive is used, and even dry 
mounting tissue may cockle a large print 
if the heat is unevenly applied. A safe 





LIGHTPROOF VENT 
FOR DARKROOM 


Ir your photographi 
darkroom ts located in the 
basement, you may hav 
dithculty in ventilating 
properly \ light baffle 
built somewhat after the 
pattern ol the one llus 
trated and painted black 
on the inside will give ade- 
quate ventilation provided 
can ex igh 
haust into the outer aii of the sides 


. . . x 
it is mounted so it 


Wooden ventilator and 
ht baffle with 
removed 


method of mounting even the thinnest pa- 
pers consist of giving the back of the print 
two coats of a solution made by dissolving 
a package of colorless table gelatin in 6 
oz. water. Apply with a swab made from 
a tuft of cloth, and let the print dry thor- 
oughly and naturally between coats. Now 
dampen the mount with clear water and 
lay the print in place. Cover it with a 
piece of clean paper and press with a mod- 
erately hot iron. Continue applying the 
iron until the gelatin has had time to melt 
and penetrate the mount, and then place 
the picture under a heavy weight until 
dry. The print will stick to the very edges 
and will not warp the mount. 

Probably the best way of weighting 
your mounts is to have some sacks of suit- 
able size made (Continued on page 835) 





one 


then with thorough stirring, add three 
parts of solution No. 4 and use at once. 
The degree of intensification is depend- 
ent upon the time of immersion, but do 
not treat the film for longer than 20 min- 
utes or a general fogging might result. 
After intensification, place the film in a 
25 percent plain hypo solution for 2 or 3 
minutes and wash (Continued on page 83) 





TIN-FOIL REFLECTORS 
FOR PHOTO LIGHTS 


DARKROOM lights may be improved by 
covering them as illustrated in the photo- 
graph above with tin foil glued in place 
with a little water glass or household ce- 
ment. Lamps so treated will reflect an 
intensified illumination over what may be 
regarded as the safe portions of the room 
and throw a shadow over those areas of 
the darkroom where a continuous light, 
even a safe light, is dangerous to the film 
or paper. 

Printing lights treated in the same way 
will cut your printing time to a surprising 
degree, as will a similar application to the 
light in a horizontal enlarger. Likewise, 
if you cover one half of your photoflood 
lamps in this manner, you will be able to 
dispense with reflectors, several of which 
would otherwise be necessary, especially 
if you do home portrait work. Be very 
careful, however, that the tin foil is cut 
short at the bottom and does not come in 
contact with the brass end of the lamp. 
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S napshots this size 
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ODAK DUO is ideal for the miniature camera enthusiast. 
It has all the advantages of a small, pocket camera .. ; 
economy, convenience, short focal length—yet it yields a 
larger picture: Makes sixteen 15§ x 24-inch pictures on a 
roll of 620 Kodak Film... actual picture size above. 

With the high-speed Kodak Duo Six-20, there’s no need 
for posing. The Compur-Rapid shutter, with speeds up to 
1/500 second, stops action—covers any exposure re- 
quirement. The crisp, keen f.3.5 anastigmat lens lets you 
make snapshots in almost any light—even at night, with 
Kodak ‘“SS”’ Film and 
Mazda Photoflood bulbs. 
Complete with depth-of- 
focus scale... optical find- 
er—price $57.50. At your 
dealer’s. 


KODAK MINIATURE 


CHOOSE THE RIGHT 
FILM Kodak Verichrome 
Film is an excellent all- 
around picture maker. Has 
great latitude, guards you 
against exposure errors... 
Kodak Panatomic, extreme- 
ly fine-grained, designed 





especially for miniature 
cameras. Makes striking en- 
largements ... Kodak “SS” 
Panchromatic — extra speed 
for difficult pictures. Com- 
pletely color-sensitive. Ideal 
for snapshots at night with 
Mazda Photoflood bulbs. 





FREE "2 


in your photo library 





ENLARGER, MODEL B 


Ideal supplement for the Duo. 
Makes enlargements from Duo 
negatives up to 16 x 21 inches. 
Paper cabinet base optional. En- 
larger, Kodak Anastigmat /.4.5 
lens, masking paper holder, iris 
diaphragm, magnification scale, 
exposure. calculator, $82.50. 
Without diaphragm, $67.50. 
Paper cabinet base, $10. 












Gives complete information 
about miniature Kodaks and en- 
largers. Write today ... Eastman 
Kodak Company, Rochester, N.Y. 


Name 





Address 





City State_ 
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MONTH’S BEST 


Auto Ideas 


Suggestions 
For Car Owners Made by 


Our Experienced Readers 





Removable 
Car Ramp 
W! TH rour 

beveled 
blocks as shown 
above, the home 











mechanic can equip 





his garage with a 
removable ramp. 
The front blocks are put in place first and 
the front wheels driven up on them. Then 
the rear blocks are placed and the car 
driven in reverse until the rear wheels are 
raised.—J. D. M. 


Dash Pilot Warns 


FTER ripping two doors off my 

car in trying to back out of my 
I decided to rig up some sort 
of telltale that would warn me when 
I had left a door open. Installing a 
red lamp on my dash, I connected 
one terminal to the ignition switch 
and the other to one leg of an inex- 
pensive push-type  burglar-alarm 
button mounted on each door. These 
constructed that 
they complete the circuit whenever 
pressure is removed from them, in this 
case brought about by the door being open. 
So, when the ignition is turned on and any 
one of the doors has been left open, the 
pilot light glows a warning and continues 
to glow until either the door is closed or 
the car’s ignition switch has been turned 
off —M. G. 
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Stop-Light Telltale 


Any double t dashboard light can 
be made to serve as a stop-light indicator 
simply by substituting the one wire shown 
by the dotted line in the diagram for the 
bulb ground connection. When the stop 
light lims.—G. C. C, 


garage, 


switches are sO 
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this light 


goes on 











Cut into strips and 
placed on camera- 
filmspoolsinahold- | 
erthatclampstothe 
steering wheel, the 
map can be rolled 
as you go along 







Roller Map Holder 


N OUNTED on the steering column of 

your car, the easily made roller map 
holder illustrated will simplify the problem 
of following routes during summer tours. 
Before the trip begins, cut the map of the 
route to be followed into 2'%-inch-wide 
strips, paste the sections on a length of 
wrapping paper, and roll the continuous 
strip on the two metal camera spools (No. 
116) that form the rollers. As the trip 
progresses, it is necessary only to roll the 
map from one spool to the other to have 
always before you the part of the route 
over which you are traveling—lI. 5S. S. 


of Open Car Door 


RED ~,_- 
LAMP "Ci 






€ 
KEY r= 
FUSE 
STOP-LIGHT 


SWITCH 

















Alarm buttons on all doors cause dash light to 
glow if a door is open while ignition is on 
























































Drawing shows details of map holder and 
how it is mounted on steering-wheel post 


NEEDLE AT RIGHT 
ANGLES TO WIRE 


NEEDLE PARA 


) WIRE 





LLEL 









HORT CIRCUIT INDICATED 


NO SHORT CIRCUIT 
° 7 ‘ , 

Tracing Short Circuits 

IN REPAIRING Car Wiring, an inexpensive 
compass will prove a valuable tool for lo- 
cating grounded wires that are causing 
short circuits. Hold the compass in your 
hand until the needle comes to rest. Then, 
with both the ignition and lighting switches 
turned off, place the compass under each 
wire in such a way that both the wire and 
the needle line up. Any wire carrying cur- 
rent due to a short circuit will be its own 
detector, causing the needle of the compass 
to swing to a position at right angles to 
itself.—D. B. 


Notebook and Pencil Holder 


HE problem of storing a notebook 

and pencil in a car so that they 
will be handy to the driver can be 
simplified -by installing a holder on 
the left-hand cowl board. A suitable 
pocket can be made from a five-by 
seven-inch sheet of tin cut from an 
old can. Shaped as shown, it can be 
attached to the side panel simply by 
pushing the short lugs through slits 
and clinching them on the inside. Be- 
sides notebook and pencil, the holder can 
be used as a storage place for the spare- 
tire key, insurance accident report, sun 
glasses, and any other small articles that 











—_—— 5" 
BEND ON 
DOTTED LINES 


PUT LUGS THROUGH COWL/ 
BOARD, THEN CLINCH 





the driver likes to have handy when he is 
on the road. Artificial leather glued to 
the outside of the pocket after it is in 
place will improve its appearance.—D. J. 
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| COLORED WOOD CARVING 


MADE FROM PICTURE 





Ciock stand carved to represent an engage- 
ment between two brigs in the War of 1812 


ONSIDERABLE aart and skilled handling 

of tools are required to carve a picture 
in high or low relief. The lower the relief, the 
more art and knowledge of perspective are 
necessary; and the higher the relief (that is 
the deeper the cutting), the greater the tool 
skill. A pleasant variation that makes the task 
somewhat easier is to color or polychrome the 
carving 

The example shown is a clock or watch 
stand representing Walter Lansil’s picture of 
the engagement between U.S.S. Enterprise and 
Hi.M.S. Boxer near Portland, Me., September 
Both were brigs. The Boxer surren- 
dered after both ships had lost their com- 
manders. Other similar pictures could be sim- 
plified and used in the same way. 

Any wood about ™% in. thick and hard 
enough to resist the chisel will serve. I used a 
piece of German pear, 5 by 10 in. 

Smooth the wood on both sides, shellac it 
lightly, and draw the pattern, preferably ink- 
ing in the lines. Carve the ships, clouds, and 
sea in the usual way. Get as much perspective 
as the wood will allow, to represent both ves- 
sels as if coming out toward the center, with 
their bowsprits touching the center rim and 
their sterns deeply cut. The clouds should be 
cut well back and the sea left on the high 
level, with the waves incised. 

The center may be cut out to take a small 
clock or barometer, or it may be merely sunk 
a little to allow a watch to hang level from a 
hook above. Make sure of the size before lay- 
ing out the design, because the ships can be 
separated or closed 1o fit. A separate base 
may be screwed on, it necessary, to make the 
piece stand firmly upright. 

Now shellac the parts that are to be left 
natural, but nothing else. In the example il- 
lustrated, everything is tinted except the sails. 


5, 1813 








The ships may 
be shifted to suit any size circle required 


How to lay out the design. 


I stained the masts, rigging, and hulls a dark 
oak. The sea is stained green, with ultramarine 
rubbed into the hollows. On the sky I rubbed 
some sky blue (cobalt) with a touch of white 
toward the top edges of the clouds. To repre- 
sent the smoke at the horizon, I rubbed on a 
little white. The flags are scarlet. I gave one 
vessel red ports, and the other a red stripe to 
distinguish them. 

Colored stains are the best, but thin, trans- 
parent artist’s colors are nearly as good, with 
here and there a touch of stronger color or 
even a bit of gilt. The clouds might be silver 
or sunset gold instead of white. It is not nec- 
essary to be too naturalistic: Give the whole 
carving a coat of flat varnish when it is fin- 
ished. —P. O'N. 
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HOW EXCLUSIVE GOODRICH INVENTION 
PROTECTS YOU FROM BLOW-OUTS! 


HE purpose of this picture is to make 

you realize how vitally important 
tires are to motoring safety. Don’t make 
the mistake of ignoring the danger of 
blow-outs. At today’s high speeds blis- 
tering heat is generated inside the tire. 
Unknown to you, rubber and fabric be- 
gin to separate. A blister forms—and 
grows and GROWS! Sooner or later, and 
without warning—BANG! A terrifying 
BLOW-OUT! You can’t steer! You can’t 
stop! You’re in the hands of Fate. 


Don’t gamble 


Years ago Goodrich engineers foresaw 
the need for a safer tire—for a tire that 
would stand up under the higher speeds 
that were coming. It wasn’t easy work. 
They tested, tested —improved, improved. 
Twenty-four hours a day they kept at it. 
Until finally they struck something revo- 
lutionary in tire construction. They per- 
fected the Life-Saver Golden Ply, a layer 
of special rubber and full-floating cords, 
scientifically treated to resist internal tire 
heat. 

By resisting this heat, this amazing 
Golden Ply, found only in Goodrich 
Safety Silvertowns, keeps rubber and 
fabric from separating. It keeps danger- 
ous heat blisters from forming. And 
when you prevent the blister, you prevent 
the high-speed blow-out. 

That blister, that blow-out in the mak- 
ing may be inside your tire right now. Quit 
gambling. Play safe by equipping your 


car with a set of Goodrich Golden Ply 
Silvertowns. That’s the way to make 
every drive you take this summer a real 
pleasure trip—that’s the way to get f#// 
value for your tire dollars, 

In addition to real blow-out protec- 
tion you'll enjoy the months of extra, 
trouble-free mileage and the greater 
riding comfort that these life-saving 
Goodrich tires provide. Yet just imagine! 
Silvertowns cost no more than other 
standard tires—not one cent! See your 
Goodrich dealer today. 








HEAT CAUSES BLOW-OUTS. 
PREVENT THOSE 

_BLOW-OUTS WITH THIS 
HEAT-RESISTING 
GOLDEN PLY 














A million more motor- 
ists pledged to safe 
® driving is the Goodrich 


goal for 1936. Cooperate with us. 
Join the Silvertown Safety League 
at your Goodrich dealer. He'll get 
for you—free— a handsome emblem 
to protect you if your tail light fails. 











My Goodrich Siz Silvertown 


With Life-Saver Golden Ply Blow-Out Protection 
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BUT—ALL 

1 DID WAS 
KISS HIM 
GOODNIGHT: 


WELL, LISTEN 
TO HIM SCREAM 
HOW ROUGH 
YOUR FACE IS 
AT NIGHT. 





TOM, WHY DON'T YOU 
TRY COLGATE RAPID- 
SHAVE CREAM... THEY 
SAY ITS SMALL BUBBLES 
GIVE A COMFORTABLE 
“SKIN-LINE” SHAVE 
THAT LASTS HOURS 
LONGER. 


-a& 
WHY! 


LEAVE 
STUBBLE } 





MOST LATHERS are COLGATE RAPID- 
J made of bubbles too SHAVE CREAM makes 


big to get to the tiny bubbles that 
base of the beard! get clear down to 
Air pockets keep the skin-line. Its 
the soap film from rich soap film soaks 
reaching the whis- your beard soft at 
kers. So the beard the base. Makes your 
is only Aalf-wilted. shaves last longer. 






















LIKE ME BETTER NOW, DON'T YOU 
SON? COLGATE'S SURE SHAVES 








SMOOTH . .. WITHOUT IRRITATION! 
| THINK f LIKE i % 
YOU A LITTLE 
BETTER MYSELF, 
TOM... SINCE —, 


YOU'VE BEEN 
SHAVING WITH 
COLGATE'S! 


Lesions 














COLGATE ‘’SKIN-LINE”’ 
SHAVES LAST 
HOURS LONGER 


LARGE TUBE | 
100 SHAVES 


| 
| 
| 


GIANT TUBE | 


40° 200 SHAVES | 


| 
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MODERN-LOOKING 


Nove/ties 
from Oud Bottles 





candlelight. The 
tube—an old medicine con- 
tainer—is frosted with em- 
ery and water as at right 


Electric 


‘MART, modern, and distinctive novelties may 
be made from old bottles by any woodworker 
with a lathe for turning the wooden bases, 

tops, and other necessary parts. The glass may be 
frosted to a pure white, and the wooden parts fin- 
ished in glossy black enamel and silver paint. 

All the articles illustrated were turned from soft 
pine. The lights have channels drilled for silk-cov- 
ered lamp cord, and the cord leaves the bases 
through lamp-cord bushings. The candlelight is 
illuminated with a 3.2-volt pilot light, which is 
used in series with a 600-ohm, 5-watt resistor. The 
radio light uses a 15-watt frosted lamp. 

The glass tube for the candlelight is a medicine 
container, the top of which may be removed by 
filing or on a power grinder. It is frosted by grind- 
ing with emery and water in the manner shown. 
The glass for the radio light and the cigarette box 
are from large bottles. The tops and bottoms of 
bottles may be removed by filing or by the fa- 
miliar burning-string-and-water method. They are 
frosted in the same manner as the candlelight. The 
glass receiver of the ash tray is the bottom part of 
a large bottle—Howarp R. Heyporr. 


= @ 





A radio or night lamp is 
shown at the right, and a 
cigarette box below, both 
made from bottles that 
have been frosted white 


At the right are given the 
drawings for all four pieces. 
Note that the dimensions for 
width are to the center line 








How the edges of the glass ash tray 
are ground; above, the complete tray 
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— 
HOW TO BUILD A BRIDGE 
FOR A MODEL RAILWAY 


at 











HE accompanying illustrations show a 
six-panel through bowstring truss bridge | 


for an “O” gauge model railroad. It was made 
from 24-gauge galvanized ingot iron, fly-swat- 


One desirable feature is that it may be placed 
directly on the floor. 
Every joint was soldered, and the structure 


When completed, it was painted aluminum. 

The floor metal is cut 20 by 5% in. Both 
edges of the span are turned up 4 in., form- 
ing a right angle on each side to which the 
posts are soldered. The upper chord is cut in 
one piece, 28 by 1 in., and bent lengthwise to 
form an angle iron of %-in. face. 

All latticework is made by cutting hard- 
ware wire on the bias. The posts and sway 
braces are cut 5@ in. wide. Turn % in. at right 
angles and use as a base to solder the lattice in 
place. The portal bracings are made by solder- 
ing lattice to strips of ingot iron % in. wide 
and 1 in. apart. The rod lateral and diagonal 
bracings are made with steel wire taken from 
fly-swatter handles or other wire about 3/32 
in. in diameter—Mavrice B. Hartsock. 
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ter handles, and No. 4+ mesh hardware wire. | 


is sturdy enough to support a 200-lb. man. | 














IN THE 





HORSELESS CARRIAGE DAYS A 


HIS TOBACCO HERE. HE 
TOLD ME HE HAS IT 
SPECIALLY MIXED UP 
FOR HIMSELF. NOW 
WHAT ARE YOU 
ICHUCKLING 
ABOUT, 
DADDY ? 
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OH-H, THE COLONEL LEFT |} WELL, CHUBBINS - I 


MIX-UPS OF ALL 
SORTS YEARS AGO 
WHEN HORSELESS 
CARRIAGES WERE 

IN THE EXPERIMENTAL 





LEARNED ABOUT 





STAGE 















ROBBINS, YOU MIX UP THIS NEW | 
CHEMICAL OF MINE WITH THE GASOLINE] [ KNOW IT, BUT YOU’RE ABOUT /| GIT 
IN YOUR AUTOMOBILE — I KNOW IT 

WILL INCREASE YOUR SPEED 75 
PER CENT — MAN, IT WILL MAKE 
US RICH / ILL LET YOU IN ON (T 


JEWRY 


You’Lt BE 
AMAZED! 

















ANNABELLE YOU DON'T 


TO WITNESS THE MOST 
SURPRISIN’ THING 
YOU EVER SAw ! 



































GENTLEMEN, MEET THE PRINCE OF PIPE 
TOBACCOS-~-PRINCE ALBERT 


Introduce yourself to Prince Albert at our 
risk. Notice how P. A.’s “crimp cut” 
makes for a cooler smoke. Enjoy steady fi 


es 
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pipe-smoking that doesn’t bite the tongue. 
See how evenly Prince Albert cakesin your 
pipe. How mellow and fragrant and comfort- 
ing Prince Albert is! Below is our man- 
to-man offer. P. A.’s grand “makin’s” too. 


EE TY RT GL eT 
OUR OFFER TO PIPE SMOKERS 


** You must be pleased’’ 


ALBER 


SRS. 
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AND SO I BLEW UP My CAR, LOST 
MY GIRL AND A CHANCE AT A FORTUNE 
_ALL BECAUSE OF A MIX-UP. BUT 
PRINCE ALBERT 'S NO UNTRIED 
EXPERIMENT. ITS COMBINED RICHNESS 
FLAVOR, AND MELLOWNESS 
ARE EVERYTHING A MAN 
WANTS IN HIS 











Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
we will refund full purchase price, plus postage. 

R.J. Reynolds Tobacco Co., Winston-Salem, N.C. 


THE NATIONAL & 
JOY SMOKE! 
wa 


agazine, 
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CRIMP CUT) 


We LONG BURNING PIPE AND 













50 pipefuls of 


fragrant to- 
bacco in every 
2-ounce tin of 
ie Prince Albert 
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| WANT 
COLORS AS 
INSPIRING AS 
A SUNRISE 


THEN BE 
SURE OF THE 


it 
sche 


BEFORE YOU 













Simply go to your nearby dealer in Lowe 
Brothers painting and decorating mate- 


rials and ask to see the Lowe Brothers 
“Pictorial Color Chart.” He will show 
you a variety of interesting color schemes 
reproduced in actual paint. You will see 
refreshing colors, happy colors, pleasing 
contrasts and subtle harmonies—for every 
exterior and interior painting need. 

You will find it delightfully easy to de- 
cide upon the exact effects you wish to 
achieve. And you can be sure of results 
before a brush is lifted. 

What's more, you can depend upon the 
known quality of Lowe Brothers paints, 
which contain approximately 90% film- 
forming solids, as against many “cheap” 
paints which often contain as little as 37% 
film-forming solids—the rest being water 
and other evaporating liquids. 

Don't take any chances. Depend upon 
Lowe Brothers quality to insure maximum 
economy and enduring beauty. The Lowe 
Brothers Co., Dayton, Ohio. 


7 
Free: Illustrated book containing color schemes 
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and helpful suggestions. your dealer. 
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‘Tracing Box 


AIDS IN DRAFTING AND DESIGNING 


By W. E. Stephens 
¥y - LL. olephens 

F AN electric tracing box like that illus- 

trated is made, it saves much time, eye- 

strain, and annoyance. Drawings and 
sketches no longer have to be held against a 
window pane or some other makeshift ar- 
rangement when it is: desired to make trac- 
ings of them. Draftsmen and designers will 
find this device useful in connection with 
their work and will be pleased with its small 
cost as compared with any corresponding 
commercial equipment. Children, too, 
will be fascinated by the way in which 


mediate base. The wiring is relatively simple. 
The lamps are connected in parallel, a switch 
is inserted in the circuit, and an optional 
length of lead-in wire runs from the case. 
White-covered wire should be used for the 
wiring inside the box. 

The outside of the box may be painted any 
color, but green is recommended. The glass 
plate is the last to be put in place. This glass 
preferably should be of the diffusing type, 
such as water-crystal flashed opal, but ordi- 
nary glass may be used. A good china ce- 


2a 





they can make accurate reproductions } 





of animal pictures by using the box. 
The proper should be made i. 
first from 34-in. white pine. The sides 
and bottom are assembled by means of 
flathead screws, which are countersunk 
and covered with crack filler. 
The frame for the glass, which is 
made of the same material, is recessed 
g in. to admit the 8% by 11-in. glass 
cover. This frame is hinged to the box 
proper, but a 3/16-in. gap should be 
left between them for air circulation. 
\ piece of felt is glued in each corner 


Case 























between the lid and the box so that | A 
} “¢ | x ~~ 
the zap will be uniform all around. Ty es z eels 
Small hooks and eyes are used to hold e ; | 0 Ness OSE 
the lid in a closed position. ~ 2 ~~ 
Any cracks in the assembled box - aan 
should be filled so as to prevent the h : E © RE 8 
loss of light. The interior is painted — ‘ — 
~~» ho 





with a high gloss white enamel to 
make it as reflective as possible 

The lamp sockets should be located 
as shown in the drawing in order to 
obtain the maximum amount of light 
with a minimum amount of glare and 
shadow. The four lamps used are 25- 
) 














watt and of the type designated as — “ 
T-6! If sockets for these lamps are ‘oes : ae 
not obtainable, it will be necessary to aes 


use adapters and standard size sockets, 


because these lamps have an_inter- 


Two views of the tracing box with wiring diagram. 
Run wires around sides of box, not directly across 
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ment is used to glue the glass into the recess. 
A piece of felt glued to the bottom of the 
box will prevent scratching and improve the 
appearance. Usually it is not necessary to 
use all four lamps at the same time, in which 
case merely unscrew one or two of them. 
In many cases it is not necessary to fasten 
the paper, but when this must be done, I 
have found drawing tape to be satisfactory. 
With this tape there are no bumps on the 
drawing surface to interfere with T-square 
and triangles, and the paper will not be torn. 














List of Materials 
WooD 
No. of 
Pieces T W. I For 
2 % 5-7/16 12 Front and back 
2 4 4-11/16 8'4 Sides 
l 8Y 4 Bottom 
2 l 12 Molding 
2 4 34 10 Molding 
Note: Dimensions are given in inches and are 
i nished sizes. 


MISCELLANEOUS 

| 4% pairs hinges, 2 hooks and eyes, and 1 
handle. 

felt, crack filler, 

cellulose china cement. 


Screws, and transparent 


1 pe. diffusing glass 8% by 11 in. 
4 lamps, 25-watt T-6'4, 110-120 volts; 
+ sockets, 1 switch, lamp cord, and plug. 








HOMEMADE BALL-SOCKET 
HITCH FOR TRAILER 


HE trailer hitch illustrated in the sketch 

below has been used for all kinds of 
loads and over all kinds of roads without 
failure, and it cost very little to make. A 
drag link and steering-arm ball-socket joint 
from a large car or truck are obtained at a 
wrecking yard. A piece of ™%-in. boiler plate, 
cut and drilled as shown, is welded to the 
bottom of the socket, and the hole in the end 
of the socket is welded shut. Be sure, of 





How the steering-arm ball-socket joint from 
a large car or truck may be used as a hitch 


course, to remove the spring and adjustments 
from the socket before doing the welding. 

The steering arm can be heated and drawn 
to any shape desired and made to fit any 
type of trailer tongue. A piece of iron is 
welded to the main arm and shaped so as to 
come under the tongue to give added strength. 

The whole unit is bolted to the tongue. 
Two holes are then drilled in the bar on the 
car to correspond with the holes in the boiler 
plate. The trailer is coupled and uncoupled 
by means of these two bolts, not by remov- 
ing the ball from the socket. 

The completed hitch does not rattle and 
always gives a steady, even pull with free 
action in all directions —L. P. Bunpy. 

THE paper from a cigarette, emptied of to- 
bacco and twisted, makes an even burning 
fuse for igniting flash-light powder and simi- 
lar materials. 1. K 
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HE LOOKS 


po we HAVE 
TO ASK PAUL- 










The girls were giving Paul the “go-by” until... 





TO HAVE ASKED PAUL 




















OF HICKIES YOU 
SORT OF DON'T 
WANT TO SEE 


WE REALLY OUGHT 





TO COME — BUT — 








“T KNOW — HE'S GOT | le ‘ 
4 OH, GOODY — HERES 
SUCH AN AWFUL LOT PAUL ~— PAUL,CAN 
WE FISH WITH YOu? 








| OX _I DUN NO- 
WASN'T ROOM 
~y | ENOUGH FoR 
ME, I GUESS 


DION’ T 





OUT IN 
THE BOAT? L 








I HEARD 









vf Lome et 
fe THATS 3 
WHY I've 
BEEN SITTING 













JIGGERED — 











HER 








GET AFTER THESE 
OLD PIMPLES , 














P REALIZE THEY WERE 
SO BAD. FLEISCHMANN'S 


THEN SHE 
_—_—_———_—. SAID YOu YEAST IS WHAT You 
HAD HICKIES— AROUND WITH NEED ~ EAT iT 
BUT PAUL - |] WHat ARE ONLY MYSELF LISTEN SIS ~ YOU VE FAITHFULLY AND 
DORA SAID HICKIES FOR COMPANY! GOT TO HELP ME. I'M SURE YOuR 
ba —— e YOU’RE A NURSE, SKIN WILL 
IN) P YOU OUGHT TO CLEAR UP 
ASK YOU, WELL ILL BE KNOW HOW I CAN 
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S ATTA BOY- PeUL ~ { 


SURE IS ALL THE ‘ * 
RAGE AROUND HERE /7 
THESE DAYS |WELL-HES CERTAINLY 
- AA DIFFERENT LOOKING 
A” «6 BOY SINCE HE 4 
{ GOT RID OF THOSE 
UGLY HICKIES 













Don’t let Adolescent 
Pimples put a stop to 
YOUR good times 


OUNG PEOPLE are often 
plagued by unsightly pim- 
ples'after the start of adolescence 
—from about 13 to 25, or longer. 
Important glands develop at 
this time, and final growth takes 
place. Disturbances occur in the 
entire body. The skin gets over- 
sensitive. Waste poisons in the 
blood irritate this sensitive skin 
—pimples break out! 
Fleischmann’s Yeast gets rid of 
a pimply skin by clear- 





by clearing skin irritants 
out of the blood 


Copyright, 1936, Standard Brands Incorporated 
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ering advertisements in this magazine Q] 


ing these skin irritants 
out of the blood. Then 
—pimples go. Eat 3 
cakes daily—a cake 
about % hour before 
meals—plain, or in a 
little water—until your 
skin clears. 


















See This Display 
At Your Dealer’s 


HACKSAWIBLADLS > 
os = 


UIMTKINGS 


TEE! 


Hack Saw 


Blades.... 


svo3su® 


BEF POR ET SIE) 


110 wey 


SNIWNLY 


Now—your dealer can 
show you the blades 
that have changed and 
improved Metal Cutting 
operations ATKINS 
“Silver Steel” Blue End 


Blades. 


Guaranteed to cut 
more metal than any 
other blade. 

Will cut any metal 
that can be cut by a 
hack saw—cut many 


metals other blades can't 
cut—and cut your time, 
effort and cost on every . 
job. ° 


10 or 12 inch lengths 


l4, 18, 24 or 32 tooth \ 
30e each. Save time 
and money wasted on $ 





“cheap” hack saw blades. 


Ask YOUR Dealer. ait 


E.C. ATKINS & COMPANY 
428 S. Illinois St., Indianapolis, Ind. 


HOW-TO-DO 
fur- 


wood joints 


for 
shop layouts 


Send 10 
IT Book 
niture, making 
25 plans. and 
workshop 


where to get 
illustrated home 


saw catalog. 





Indianapolis, Ind, 


Atkins & Co., 428 S. Hlinois Street, 


Send HOW-TO-DO-IT Book to— 


Enclosed 10c. 


Name 


Address 























AN EXPERT TELLS YOU HOW TO 
TAKE CARE OF FISHING TACKLE 


(Continued from page 29) 


wrapping a rod which has taken a set, it is 
not advisable to turn the rod over and re- 
verse the guides in an attempt to correct the 
bend which previous strain has caused. A rod 
section can be stretched on one side and com- 
pressed on the other. After it has become ac- 
customed to this stretching and compression, 
it is not safe to reverse the direction, since this 
is almost sure to break it. 

Wrappings are unnecessary on light rods of 
good quality, except at the ferrules and guides. 
In overhauling a rod, remove the old varnish 
carefully to avoid injuring the outside bam- 
boo enamel. Fasten a length of thread or line 
to a stationary object, so that the wrapping 
may be put on tightly. Lay a short length of 
thread vertically along the rod, and start 
wrapping across the thread. Hold the rod in 
both hands and turn it slowly, directing the 


thread evenly and tightly. 
\ 7HEN yau are four to six turns from the 

'Y end of the wrap, lay a short, doubled 
piece of thread under the wrap with the loop 
toward the unfinished end, and make the re- 
maining turns. Cut the end of the wrapping 
silk and pass it through the projecting loop of 
the short piece of thread. Pull this end through 
under the wrap and trim it closely. Before 
varnishing, rub each wrap gently with a 
round pencil. This will close the gaps between 
the wrapping silk. By singeing the wrappings 
lightly with a smokeless flame you can re- 
move any fuzz and obtain a smoother finish 
with several coats of rod varnish. 

Rods should be inspected frequently to 
check against wear in the guides, because a 
worn guide will surely result in a ruined line. 
Before a rod is put away at the end of the 
season, it should be carefully gone over to de- 
termine whether it needs revarnishing. Inci- 
dentally, you should never shellac a fishing 
rod, because shellac is not flexible. Three or 
four thin varnish coats will provide ample 
protection to a rod during a season’s use. 

No matter how fine or expensive your rod 
may be, its importance is shared by the line, 
since it is the line that is cast rather than the 
fly. Mistaken advice probably causes as much 
deterioration of fly lines as wanton neglect. 
Many anglers make a practice of greasing 
their lines heavily at the close of the season's 
fishing, and sometimes put them on reels. 

Line dressing, and there are a number of 
cood prepared dressings, should be used only 
to clean the surface and pores of the line. 
\fter a prepared dressing has been applied 
and thoroughly rubbed into the line two or 
three times, the line should be passed through 
a clean, soft cloth or chamois twice the num- 
ber of times used in applying dressing, to re- 
move all the preparation. Soft chamois or the 
palm of the hand is best for the final polish- 
ing. 


- THE line is greased to make it float, it 
should be thoroughly wiped before being 
put away. Under no circumstances should 
animal fats be used. Avoid bear grease and 
deer grease like the plague. Do not put a line 
away on its reel after the season closes. It 
may be conveniently cared for by stripping it 
loosely into the bottom of a cardboard box, 
covered with a perforated lid to permit free 
circulation of air. Keep it in a dry place. Dur- 
ing the fishing season, the line may be stripped 
from the reel onto a piece of newspaper and 
placed in a corner or under the bed to dry, or 
wound on a collapsible metal drying reel. It 
may be dressed before being used again. 
Braided-silk bait-casting line requires more 
care than it usually receives. Most anglers use 
a line that is much heavier than is necessary. 
Lighter lines are easier to cast without back- 
lashes or snarls than a heavier one. At the end 


of the day’s fishing, the line should be re- 
moved from the reel and placed on a large, 
wooden drying reel for thorough drying. This 
type of line requires no dressing, and should 
be stored on the drying reel during the closed 
season. 

The ocean line requires just about the 
same care. It is not necessary to wash an 
ocean line in fresh water, but it should be 
taken off the reel and dried after every wet- 
ting. Any waterproofing process used on Cut- 
tvhunk or ocean-fishing line will tend to 
weaken the line, partly because linen 
stronger when wet. Also, any waterproofed- 
sik or twisted-linen line acquires the ten- 
dency to backlash or snarl. 


1S 


NY one of several simple knots may be 
used to attach a leader to a line. The 
simplest consists of passing the line up through 
the leader loop, then passing the end under 
and around both sides of the loop and back 
under the line. After it is drawn tight, this 
knot will hold and is not wasteful of line. Its 
principal advantage is its small size. Never 
neglect knots accidentally thrown into the 
leader, as they weaken it. 

To build or repair a leader, use the barrel 
knot, which is illustrated. First, lay the end 
held in the left hand over that held in the 
right, and grasp the intersection with the 
thumb and forefinger of left hand. Make sev- 
eral turns with the loose end, experimenting 
until the number of turns is most suitable for 
the size of gut used, then lay the loose end 
over the leader held by the left hand. Now, 
grasp the entire knot with the thumb and 
forefinger of the right hand. This will hold 
open, outside the thumb and forefinger, a loop 
which will be used later. Pass the loose leader 
end over toward yourself and make several 
turns with the ends, then pass the end held 
with the left hand through the loop. 

If these loose ends are shortened and held, 
perhaps with the teeth, there need be very 
little waste. By pulling out with both sections 
of the leader, the knot will be completed. 
Clip the projecting ends very closely. This 
knot may be made with two or more turns. 
It will hold securely, and the clipped ends 
will not catch moss. Nail clippers or a razor 
blade may be used to clip the ends 

To splice a line, fray out each end with a 
needle for about one inch. Make sure ail oil 
and grease are removed from the line. Divide 
each frayed portion into two equal parts and 
fit them together much as you would inter- 
lace the fingers of your two hands, bringing 
the ends of the unraveled line tightly together. 
Wrap the joint tightly to hold it in place tem- 
porarily. Then proceed with a _ permanent 
wrap just as you wrap a rod, backing the 
temporary wrapping off as the permanent 
wrap proceeds. Finish with the same tie used 
on the rod, roll between two smooth surfaces, 
and touch lightly with lacquer or varnish. 
Wipe off all surplus lacquer and dip in pow- 
dered graphite; then polish with a cloth. 


ERE are a few valuable tips for the fly 
fisherman : 

Your success will depend, first, on the way 
you present the fly to the fish and manipu- 
late it after delivery; second, on the size and 
pattern of the fly; third, on the color of the 
fly. Of least importance is the fly’s physical 
resemblance to an actual insect. Try changing 
the size of the fly before switching patterns. 

To make a fly float, rub line dressing well 
into the wings and hackle. 

In mounting a new processed line on a reel, 
turn the roll of the line to prevent kinks. If 
such a line becomes twisted, draw it for some 
distance over a lawn. 

Always keep your (Continued on page 83) 
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HOW TO TAKE CARE 
OF FISHING TACKLE 


(Continued from page 82) 


line as straight and tight as possible. Never 
fish with a kinky leader. A leader properly 
soaked may be stretched straight without dif- 
ficulty. A dry leader may be straightened by 
drawing it between two rubber surfaces, such 
as a folded piece of inner tubing about two 
inches square. 

Soap rubbed on the dry-fly leader will 
cause it to sink and thereby lessen the shadow 
it will cast. 

Be sure to wipe all moisture from the rod 
before putting it away. 

Leaders may be dyed or tinted by soaking 
in tea or coffee, or by the use of aniline dyes. 
Avoid vivid colors, and do not dye leaders 
used for dry-fly fishing; the background 
against which the dry-fly fisherman’s leader 
appears is the sky as seen through the surface 
of the water from below. 


ROTECT your fly rod against undue 

strain. Never lift even a small fish from the 
water with the rod. Lead the subdued fish 
near and slide a hand down the leader within 
a foot of the fish. When he has ceased strug- 
gling and is suspended nearly vertical in the 
water, lift him gently and swing him ashore. 
If you have a net available, lower it into the 
water and lead the fish over it. Net the fish 
head first. 

Not all emergencies can be anticipated, but 
if you will include in your kit the following 
items, you will be able to make ali ordinary 
repairs and keep your equipment in first-class 
condition: 

Small pliers. 

Small screw driver. 

Abrasive stone. 

Ferrule cement. 

Adhesive tape for hasty repairs. 

Small scissors. 

Nail clippers for trimming leaders. 

Rubber for straightening leaders. 

Lambskin bag for reel. 

Line dressing 

Aluminum rod case. 

Goose quill. 

Fish-cleaning knife. 

Lambskin fly book. 

Aluminum dry-fly box. 

Only a few words need be said about win- 
ter care of equipment. 

Most trout fishermen discard flies when 
they become worn. Both trout and bass flies 
may be cleaned by thoroughly washing them 
in mild soap suds, rinsing, and drying. In 
storing any feathered lures, it is well to 
sprinkle moth crystals among them. 

Spinners should be thoroughly polished and 
dipped in a thin solution of clear lacquer at 
the close of the season, since much of their 
value is lost if they become tarnished. 


NE of the most valuable adjuncts to an 
angler’s kit is a small, finely ground ab- 
rasive stone for the sharpening of hooks. Bass 
plugs should be thoroughly washed and 
touched up with enamel or lacquer to restore 
their original brilliance. It is well to apply oil 
in small quantities to all fittings and hooks. 
Many anglers are now using glycerin in- 
stead of water to soften their gut leaders. This 
is a wise procedure, for glycerin causes less 
deterioration than water. 

Fly-casting and bait-casting reels, of course, 
should be frequently oiled and greased, both 
during the season and when storing for the 
winter. It is well to have a special bag of 
leather for each reel. A good bag of this sort 
is made of waterproof lambskin with slide 
fastening. Salt-water reels require frequent 
care, since the slightest neglect will cause 
serious corrosion. This corrosion is very de- 
structive of lines and would eventually ruin 
the reel. 
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HALF & HALF MAKES 
ONE $ LU ELL SM DKE! 








BY 


ee ; 





You'll like the way Half & Half 
burns. Cool as a mother-in-law’s 
wire: “Arrive Friday.”’ Sweet as the 
uews that she’s changed her plans. 
a Fragrant, full-bodied tobacco that 
“§ ! won’t bite the tongue—in a tin 
that won’t bite the fingers. Made 
by our exclusive modern process 
including patent No. 1,770,920. 
Smells good. Makes your pipe 
welcome anywhere. Tastes good. 
Your password to pleasure! 








Not a bit of bite in the tobacco or the Telescope Tin, 
which gets smaller and smaller as you use-up the tobacco. 
No bitten fingers as you reach for a load, even the last one. 


Copyright 1936, The American Tobacco Company 


HALF = HALF 
The Safe Pipe -Trbacco 


FOR PIPE OR CIGARETTE 

















MASONITE 
TEMPERED PRESDWOOD 


makes this sewing-cabinet 
easy to build ! 








a 


_* a grand gift for a lady... acom- 
pact cabinet to hold all of her sewing 
paraphernalia. It folds together and can be 
carried in one hand. Contains spindles for 
spools, a tray for pincushions, etc., a shelf 
to work on and a pocket in which to keep 
materials. 

The sides, the tray and the pocket are 
made of MASONITE TEMPERED PRESD- 
WOOD. This grainless material makes the 
lighter in weight, 
--a truly 


entire cabinet stronger, 
more beautiful, more economical . 
valuable piece of furniture. 
MASONITE TEMPERED PRESDWOOD is 
thick- 


” an 1 


available in 15”, 34”, 14” 
nesses from lumber dealers everywhere. 
properly used, 
split’ or crack. It is 


and 5¢” 


is moisture-resisting and, 
will not warp, chip, 
easy to cut or saw with regular tools. Con- 
tains no glue or artificial binder to dull the 
Its natural warm-brown sur- 
face needs but it can be 
varnished, painted or enameled if desired. 

We'll gladly send you a free copy of the 
plans for this new sewing- 
together with 


finest edges. 


no decoration, 


cabinet, 
samples and further de- 
tails about MASONITE 
TEMPERED PRESD- 
WOOD. Just mark and 
mail the coupon below. 





Trade-Mark 
U. S. Pat. Off. 


MASONITE CORPORATION, Dept. PS-7 
111 W. Washington Street, Chicago, IIl. 
Please send me working drawings for the Masonite 
Sewing-Cabinet, 








It | 





with free sample and literature | 


about MASONITE TEMPERED PRESDWOOD, | 


Name___ 





Address 


City_ State 
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ON’T think that an oilstone is intended 
only for carpenters’ tools. An occa- 
sional touch to the cutting edges of a drill 
or reamer will extend the time between 
grinds. In fact, stoned cutting edges stand 
more feed and speed. 
Speaking about hack saws, the number of 
points should not be confused with the teeth 
per inch. A ten-tooth saw has eleven points. 


BLUEPRINTS GIVE 


O MATTER how much or little time 
you have for your home workshop ac- 
tivities, it pays to concentrate your efforts on 
worth-while projects. To help you do this, we 
offer a series of blueprints prepared by ex- 
perts. The following list gives a wide selec- 
tion, but many other prints are/ available. 
Send a stamped and self-addressed envelope 
for our complete list 
A set of two new blueprints is available this 
month with full-size plans for making a scale 
model of a 165-ft. Coast Guard patrol boat. 
The hull of the model is 2034 in. long. If you 
wish these prints, order Nos. 286 and 287 and 


send fifty cents. 
FURNITURE 
Double-Decker Bed, 277A.....c.ccccscscssscssssessssess 25 
End Table, American Empire, 241A............ 25 
Fireside Seats (wood and metal), 266A........ 0 
Floor Lamp with Tripod Base, 243A.......... 28 
Hanging Wall Cabinet, Colonial, 280A........ 23 
BsOOe, “TACO TOG RIR Dio sacicscccccscsccrscseccescssss .25 
Magazine Rack, Ladder-Back Style, 250A.... .25 
Mirror Frame,.20 by 30 in., 246A................ 25 
MOM COPImOOe, TI, Dl ccicccscccicscsccsesascsccscsecses .25 
Smoking Stand, Modern, 238A................ ae 
Bn er OEE .25 
Stool, Upholstered, 240A.............ccccssccccscsees ae 
BODES, FeUus-Eeek Card, SIDA ..cc.ccrcsscccseseccccsssece .25 
NR, Te Ey, Fe iccicnicanennssavcrniccssciessenccinn 25 
Tavern Table and Scroll Mirror, 106.......... ad 
BOATS 

Camper’s Boat, 11 ft. 2 in. long (can be 

rowed or used with outboard), 281-R_ .50 
Canoe, 16-ft. Canvas-Covered Kayak, with 

a eS SS aa 1.00 
Duck Boat, Canvas Covered (13 ft. 6 in 

long; weighs 60 Ib.), 279-R............... .50 
Duck Boat, Folding (13-ft.), 170-R............... .50 
High-Speed Boat for Small Outboard Mo- 

a ete ee Se el .25 
Installing Inboard Motors, 270.............:cc00000 .25 
15%4-ft. Runabout or “Sportboat”’ en 

or inboard motor), 175-176-177-R....... .00 
13-ft. Utility Rowboat (can be sailed or 

used with outboard motor), 224-R.... .50 
13-ft. Racing Runabout, 261-262-R............... we 

MISCELLANEOUS and TOYS 
Airplane Model, Flying—S.E. 5a World 

War Plane, 30-in., 168-169... .50 
Hand Loom, Four-Treadle, 268A-269A........ 75 
Microscope Kit, Portable, 220..........cccccsceeees 25S 
eo oo ee: ee .25 
Projector for Photos and Pictures, 259A.... .25 
Toy Birds and Animals, Jig-Sawed, 56........ 25 
Toy Drill Press, Lathe, Saw, etc., 112........ 25 
Toy Dump Truck, Fire Engine, etc., 101... .25 
Weather Vane, Ship Model Type, 66.......... 25 


When using carbide-cemented tools, re- 
member that rigidity is the main factor, 
because the feed is usually increased 100 
percent, 

The safest way to stone the edge of a 
planer knife is to clamp a parallel bar at 
the bottom of the bevel; this will act as a 
guide for the stone and prevent turning 
the edge over. 

The feed of a tap is regulated by a posi- 
tive lead, and in proportion to its cutting 
edge a tap removes more stock than any 
other metal-cutting tool. Taps therefore re- 
quire much attention and must be kept 
shar p. 

To harden a cylindrical piece of unusual 
length and diameter, heat as required and 
while revolving it in an electric drill, im- 
merse slowly in a vertical position. 

If you experience trouble in getting paral- 
lel results with the surface grinder, it is 
because the wheel spindle and the longi- 
tudinal table are not precisely squared. 
This error is usually due to wear in the 


spindle, 


EXPERT GUIDANCE 


SHIP AND COACH MODELS 


(Construction kits are available for) 
(some of these models. See page 96.) 


Chee «ef Great Republic (31%%-in. hull), 


BS EE TEESE Re .25 
Clipper Ship “FD | a): ee .50 
Coast Guard Patrol Boat (2034-in.), 286-287 .50 


Constitution (21-in. hull), 57-58-59-R 
Cruiser Brooklyn (8-in.), 


Freighter, Ocean (14-imn.), 27 Bicccccccccscscscccccccce 





Galleon Revenge (25-in.), 206-207-208-209.... 
Hartford. Farragut’s Flagship (33%%-in. 
hull), special prints 221-222-R............. 1.50 
H. M. S. Bounty (81'4-in. hull), 254................ 25 
Mayflower (17%4-in. hull), 83-84-85-R............ 1.00 
Motor Boat, Working Model (20-in.), 196... .25 
Nourmahal, power yacht (8%-in.), 276........ ae 
Liner—Aquitamia (9-in.), 225 ....ccccccccssecseeeeeee .25 
Liner—Califormia (12%4-in.), 251 i..ccccccssecesseees > 
Liner—Normandie (205-in.), 264-265.......... .50 
Liner—Queen Mary (10'4-in.), 283... 26 
Pirate Felucca (20-in.), $4-45-R.......c.ccccccccees Be 
Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R.... 1.00 
Santa Maria (18-in. hull), 74-75-76-R............. 1.00 
Stagecoach with Horses, 144-145-146-R........ 1.00 


Steamboat, Mississippi (1914-in.), 94-95-96-R 1.00 











Trading Schooner (17'%-in. hull), 252-253 .50 
Tugboat, Harbor (113¢-in.), 284...ccccccccceceee 25 
Tugboat, Water-Line (5 3/16-in.) and Barge 
jf ) Sk a | eae a5 
Whaler—Wanderer (20'4-in.), 151 to 154.... 1.00 
Yacht Rainbow (7'4-in. hull), 233... 25 
WOUNE CAR +ie. SHCINE) , DO Tscccicccctsectsccsinssncierine .50 
RADIO SETS 

All-Wave Portable (battery), 217-R .50 
Amateur Short Wave Receiver, 155..... a5 
Amateur Radio Transmitter, 183-184 -50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130.........0.000 .25 
One Tube (battery operated), 103... 25 
Screen-Grid Set, 109..........ccccccccesscsseee a <a 
Short-Wave Converter Unit, 137.........cccceee Pr 

Popular Science Monthly 

353 Fourth Avenue, New York 

Send me the blueprint, or blueprints, numbered 


as follows: 
BOOT cisnicsisssernicsreabidantinipanaiiaaiitlaiacipbialnsnadieias 


City and State.. 


Please print your name “and address clearly. 
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PHOTO INTENSIFIER 
AND REDUCER 


(Continued from page 74) 


for 30 minutes. The success of any method of 
intensification or reduction, of course, de- 
pends upon the film’s having been thoroughly 
washed before the operation. 

A safe reducer that will work upon the 
shadows with the same amount of reduction 
as the high-lights receive may be mixed as 
follows 
SOLUTION No. 1: 


Water 16 ounces 


Potassium permanganate 2 grains 
10 percent solution of 
sulphuric acid 14 ounce 
SoLUTION No. 2: 
Water 48 ounces 


Ammonium persulphate 114 ounces 

For use, take one part of No. 1 to three 
parts of No. 2. Clear the negative after re- 
duction in a 1 percent solution of sodium bi- 
sulphite and wash as usual for about 30 min- 
utes.—Ivan C. LUCKMAN. 


TRICKS IN SALVAGING 
CONTRASTY PRINTS 
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WHEN a photographic print is so contrasty 
that it prints satisfactorily over most of its 
area but a face or hand refuses to register the 
proper detail, the picture can often be im- 
proved by lifting it partly from the developer 
and placing one finger directly under the light 
area; then moisten another finger with hot 
water and place it on the spot to be built up. 
The added heat will usually speed up the ac- 
tion of the developer at the point so treated 
sufficiently to save the print. 

Prints that cannot be printed and developed 
by the usual procedure because of the over-all 
harsh contrasts sometimes respond to the fol- 
lowing treatment: Leave the print in the de- 
veloper only until the shadows register, then 
remove it and place it face up in a tray of 
clear water at the same temperature as the 
developer. Leave the print in the water until 
no further action can be noted, usually about 
four minutes. Replace it in the developer and 
continue the development. The water should 
be renewed for each print so treated. The 
action seems to be to retard development in 
the dark areas while the high-lights continue 
to develop at a relatively higher rate. 


MOUNTING PHOTO PRINTS 
(Continued from page 74) 


like pillowcases, and fill them with lake sand. 
Do not stuff them, but rather add sand only 
until they will lie perfectly flat, so that the 
sand will be free to follow any slight irregu- 
larities in the mount. The sacks should be 
made from some washable material, prefera- 
bly white. If you wish to hasten drying, place 
the sacks in a warm oven for an hour or two 
until the sand is thoroughly dry, but do not 
use too hot. Incidentally, one of these sacks, 
if warmed through and placed under your de- 
veloping tray, will keep the developer at its 
most efficient temperature for at least an hour 
in cold weather. 

















G-E Scientists 






tell how to 


Avoid 


Waste 


in Buying Light 


FOR HOME, STORE, OFFICE, FACTORY 


The true cost of light, General 
Electric scientists point out, is the 
cost of electricity as well as the 
cost of the lamp. In buying incan- 
descent lamps for your home, store, 
office, or factory, it is well to re- 
member that the cost of the bulb 
is only a fraction of the total cost 
of light. And even though present 
day electric rates are the lowest in 
history there is no use paying for 
wasted current. 


Repeated scientific tests made by 
recognized testing laboratories 






With the aid of this new G-E Light Meter you 
can measure your own lighting and see how 
it conforms with modern lighting standards. 
Many public service companies have these 
available and will gladly make 
a check-up of your home, office, 


show that many inferior lamps are 
as much as 30 less efficient than 
Edison Mazpa lamps. This means 
that many an inferior lamp marked 
100 watts actually seadiden less 
light than a 75-watt Mazpa lamp. 
You couldn’t afford to use some 
of these inferior lamps even if you 
got them free and each one came 
wrapped in a dollar bill. 

These scientists say that this is just 
one example of what can happen 
when you buy poor quality lamp 
bulbs. No matter what size lamps 
you use, they advise you to buy — 
Edison Mazpa lamps and get your 
money’s worth... for these lamps 
Stay Brighter Longer and don’t 
waste current.General Electric Co., 
Nela Park Cleveland, Ohio. 








PER CENT FINDINGS 





21 22 23 '24 '25 '26 27 28 29 30'3I 32 '33 34°35 
DEFECTIVE LAMPS 








factory, or store lighting. 


FREEDOM FROM DEFECTS 


Tests on over 10,000,000 lamps have revealed that less 
than 1/10th of 1% of Edison Mazpa lamps have defects 
that affect their performance in service. This chart 
shows how research and precision methods of manufac - 
ture have almost completely eliminated, from lamps 
made by G-E, defects that affect their performance in 
service, 







EDISON MAZDA LAMPS 
GENERAL £3 ELECTRIC 









They say brighler Longer 
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HINT TO WIVES 
WITH 
TENDER NOSES 


F he won't clean his pipe and give 
I up that coal-gas tobacco, clip this 
ad and lay it beside his easy chair 
along with a pack of pipe cleaners 
and a tin of Sir Walter Raleigh. ’Tis 
thus many a loving wife has freed her 
home from tobacco far too strong and 
odorous for this sensitive world. Sir 
Walter Raleigh is a fascinating blend 
of extra-mild and extra-fragrant Ken- 
tucky Burley s. Smoked ina well-kept 
briar, it makes the air clearer and 


sweeter, and your curtains stay fresher. 


It s your move! 





FREE booklet tells how to make 
your old pipe taste better, sweet- 
er; how to break in a new pipe. 
Write for copy today. Brown & 
Williamson Tobacco Corporation, 
Kentucky. Dept. Y-67 


Ouisville, 




















empering and Melting 








A side view of the furnace with the torch 
in position. A salvaged compressor from 
an auto-wrecking concern supplies the air 


By W. C. CHENEY 


TEMPERING and melting furnace 
A that uses Diesel oil for fuel may be 
constructed for less than five dollars 
by following the accompanying illustrations. 
Although intended primarily as an annealing 
and tempering furnace, it may be used also 
for smelting samples of ore and for making 
small iron, brass, and aluminum castings when 
used with the air Diesel oil torch described in 
last month’s issue (P.S.M., June °36, p. 84). 
Because of the construction, whatever is 
placed in the furnace is heated by indirect 
heat, which has obvious advantages. When 
used with the air Diesel torch, the heating 
chamber may be adjusted for an oxidizing, 
carburizing, or neutral heat, all of great use 
in shopwork. 

The dimensions may be changed to suit spe- 
cial conditions, but the furnace shown gives 
good results for a wide variety of work. A 
damper may or may not be used, depending 
upon the type of work, but when the furnace 
is used for smelting or melting metals, a 


| damper is of considerable value. The door 


must be faced with fire brick, and all brick 
joints must be tight, with high-temperature 
cement between all joints. The fire brick and 
suitable cement may be obtained from large 
building material dealers or from furnace re- 
pairmen. 

The furnace is covered with light sheet iron, 
and the joints are spot welded. Sheet iron is 
used also for the stack, being welded and ex- 
tended into the outlet opening of the furnace. 


ay 





Rear of furnace with opening for torch, and, 
right, view into heating chamber from front 


Furnace 
for use with 
DIESEL TORCH 


Liltiihb te 











2% SQUARE HOLE 
‘| | 
rt 

4— | }| 


E OF OPENINGS TO 
TRANSFER HEAT FROM 
COMBUSTION CHAMBER 
TO HEATING CHAMBER 








CROSS SECTION THI 
FRONT END OF F 


CLOSE TO DOOR 


LONG ARROWS ‘ 
RCULATION OF 
FROM BURNER TO 


OUTLET IN STACK 





VU 


FURNACE SP 


Two cutaway diagrams of the furnace showing 
method of arranging the slabs of fire brick 


The brickwork is made from slabs of fire 
brick, sawed and filed or ground to fit. The 
door may be made from a piece of %-in. plate 
or, as in the one shown, purchased from a lo- 
cal stove works. In either case it must be 
faced with fire brick. The openings from the 
combustion chamber to the heating chamber 
should be placed as shown and in the same 
proportion for even heat distribution. 

If there is no convenient air supply to oper- 
ate the torch, a small compressor may be 
rigged up as illustrated at a moderate cost. 
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STEERING-GEAR PARTS 
SUPPORT TELESCOPE 





5 pen mounting of this refractor telescope 
consists of two worm gears from the 
steering mechanism of old cars. The two gear 
housings are welded together so that one turns 
the telescope while the other raises or lowers 
it. One unique characteristic of this easily con- 
structed mounting is that it will take either a 
| reflecting or a refracting telescope with slight 
changes, yet the cost of the necessary parts is 
very small.—S. JANEs. 





The worm-gear housings are welded together 

to give the telescope a universal mounting 

CRANE GIVES FIREPLACE 
AN OLD-TIME LOOK 


ie all 
BINDING STRAP (%"x 9%") 
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\ S- HOOK 
\ (MAKE FROM 
‘ He STOCK) 
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\ | 
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STOCK 


eam Te ee 


\ 
COOKING POT AN 


OLD CAST-IRON EYES ARE 
DRIVEN INTO 


\ MORTAR 


\. JOINTS 
\ ; 
Gireplace Crane ! 


| 


Details of 


HEN you dress up your fireplace with a 
hammered fire set such as that described 
in a recent issue (P.S.M., Dec. °35, p. 79), 
why not go all the way and add a pot crane 
of the type used by our forefathers for cook- 
ing? 
Make the top member of 34 by 3% by 32 in. 
iron. Heat one end (Continued on page 89) 
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CONTROLLING 
HEAT FLOW 


in Spark Plug Insulators 


The control and distribution of heat, 
which determines the “heat range” of 
the spark plug is a most vital factor in de- 


termining resultant engine performance. 


A wide variety of lengths and shapes 
of the traditional conical shaped core 
was necessary to meet the wide variety 
of engines and types of service found 
in modern motor cars. ‘‘Hot’’ plugs for 
“cold” engines and “‘cold”’ plugs for 
“hot” 
this well recognized ignition problem. 


engines is the rule applied to 


Champion research, engineering and 
manufacturing science combined to 
find a solution to this vexing problem. 
An exhaustive study produced the 
patented Champion Extra-Range insu- 
lator—the only patent of its kind— 
which accurately controls and distrib- 
utes heat inherently by virtue of basic 


insulator shape. 


This unique shape automatically con- 
trols and distributes heat with such pre- 
cision that it provides perfect ignition 
beyond the point where failure occurs 
with ordinary spark plugs. Heat flow 
in area (1) is controlled by the scien- 
tific shape so it is always cool enough 
to prevent over-heating and pre-igni- 
tion. Heat flow in area (2) is likewise 
controlled by the scientific shape so it 
is always hot enough to prevent car- 
bon and oily deposits which eventuate 


in fouling. 





Only Champions have the patented 
Extra-Range insulator of exclusive silli- 
manite. In some types the Extra-Range 
shaped insulator is not used because it 
is not necessary, but in every case 
Champions afford heat ranges or ther- 
mal ratings beyond any necessary 
requirements for specific engines. Re- 
member to insist on Champions for bet- 


ter performance in every engine. 





CHAMPION 


PATENTED 





CHOOSE THE SPARK PLUGS CHAMPIONS USE. 


CHAMPION 


EXTRA-RANGE 
SPARK PLUGS 
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LOW-WING_ 


Basic lrainer Model 


Built from Eight Preces 


d 


STATION pCarans 






ee 
















By DONALD W. CLARK fr 


HE Seversky (Sev-3XAR) basic train- 
er is a low-wing, all-metal monoplane 
incorporating many modern refine- 


ments. More advanced than a primary trainer, 
the basic trainer is a transition type planned 
to ease the cadet’s progress between the pri- 
mary and the modern combat planes. On our 
usual scale of 34 in. equals 1 ft., a model of 
it can be constructed easily with only eight 


pieces. 
The plane’s span is 36 ft.; length, 24 ft. 3 

= in.; and height, 11 ft. 4 in. The wing section is 
2 ©) based on the Clark Y, but is modified slightly 


at the nose and has a reflexed 
trailing edge. The long trailing 
edge flap, or “discelerator,” as 
the designers have termed it, is 
of major interest aerodynamical- 
ly. It is continuous across the 
center section. 

The entire model is dark gray, 
except the front of the engine 
and the window frames, which 
are light gray, and the tires, 
trim, and name, which are 
painted black 





Completed model, 
the shaped parts 
ready for assem- 
bly, and, at left, 
applying the dark 
gray body paint. 
Stain windows 
with black ink 
before painting 
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CRANE FOR FIREPLACE 
(Continued from page 87) 


in the furnace and forge the hook on any 
heavy scrap of iron that is available. The 
other end, which enters the eye, is then bent 
over in a vise. The brace is made of the same 
stock, but is approximately 43 in. long. The 
upper end is flattened to about 3¢ in. thick 
and fastened to the top member by means of 
an iron strap encircling both. Before assem- 
bly, however, both members should be ham- 
mered with the ball end of a ball-peen ham- 
mer. This can be done on the cold metal, but 
it is much easier if the metal is heated. 

The eyes can either be bought and then 
hammered, or they can be made from '%-in. 
square stock. They are driven into the mor- 
tar joints at the side of the fireplace. 

A well-blackened old cast-iron cooking pot 
can be hung on the crane by means of an S- 
hook, or the pot may be omitted, if pre- 
ferred. The crane itself, if sufficiently rough 
and antique looking, is an appropriate deco- 
ration in itself —A. JoHN. 


SHINGLING MADE EASIER 
BY SPECIAL GUIDE 




















5 FLATHEAD 


6 WOOD SCREW 


A NY one can lay shingles evenly and rap- 
idly without the use of chalk and line 
by making use of a straightedge like that il- 
lustrated. It is a board as wide as the dis- 
tance the shingles are to be exposed to the 
weather and of any convenient length. 
Points made as shown are fastened to the 
board at intervals (two are sufficient for a 
short board) so that the straightedge may be 
held in position by forcing the points into the 
shingles of the preceding course. The lower 
edge, of course, is kept flush with the butts of 
the last row of shingles laid. After the new 
course has been finished as far as the length 
oi the straightedge, a screw driver is run up 
under the board and the shingle close to each 
pointed wire and twisted to raise the board 
and shingle sufficiently to enable the point to 
be released.—R. C. Dickey 


CLEANING GLASS TUBING 


Home chemists or any one who uses glass 
tubing a good deal and has difficulty in clean- 
ing it will find that pipe cleaners are excellent 
for the purpose. Take as many cleaners as are 
needed to fit the tube and push them through. 
If the tubing is longer than the cleaners, in- 
sert them to within about half an inch of 
their ends; then withdraw them and repeat 
the operation from the other end of the tube. 
This also works well on curved and bent 
glass pipe—JOHN J. Mosko. 
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INVENTORS} 





































DELAYS ARE DANGEROUS ° aa pene Ba na 
IN PATENT MATTERS MERCIAL POSSI. 
The Free Book shown here was prepared for inventors, BILITIES 
to show them exactly what steps they must take to se- Ideas do not have to be compli- 
cure a Patent. If you have an idea, you should send cated — profitable when Pat- 
for this book AT ONCE. Remember, inventing an ar- aan, See St at TOE ene 
or : : a eae 3 flourish on simple Patented pro- 
ticle is one thing—securing the exclusive right to manu- ducts which are commercially 
facture it, use it or sell it is another. Without a U. S. successful. The zipper, safety pin, 
Patent, you cannot expect to reap the profits that your eit Pepe et gg a 
invention may make possible. Send at once for this eed omit A ne rtm 
Ps ght their inven- 
book. After you get that, you'll know exactly what tors sich vewerds. If you have © 
to do to protect yourself. @ Patentable idea—act to protect it. 


| RECORD OF INVENTION 


BLANK FREE 


When you place your idea in our hands, we are in 
position to proceed at once to secure protection 
for you. ur fees are reasonable, and, if you 
desire, we can arrange convenient terms of 
payment. 


We will send you our Record of Invention 
form FREE. This blank will enable you to 
make a sketch of your idea in proper form 
and have it witnessed in such manner that 
it may be of value to you as evidence 
should the occasion for evidence arise. In 
our book, we tell you how to use this form 
to protect your interests. 





Every year thousands of Patents are granted. Very 
few, however, represent the discovery of entirely 
new principles. Most of them provide new methods 
of doing some everyday thing in a better way. These 
improvement Patents offer large chances for profit if 
commercially useful. The business world wants im- 
proved products and services. 


This FREE 
BOOK TELLS HOW! 


How your Patent Application is made; 
what kind of sketches or drawings are nec- 
rg what other papers must be made é 
out; how the Patent Laws protect you; why Se 
it is important to avoid loss of time in get- 

ting your application filed; and many other 

important points. Even a very simple idea, 
if new and useful, may prove very valuable. 
You may have much to pin and nothing to 


lose by sending for this book TODAY. 


CLARENCE A.O’BRIEN 


oe ooelibaMes io) weekinal 
886 Adams Building 


WASHINGT ON, D.C. 
REGISTERED PATENT ATTORNEYS 


EPORE U.S. PATENT OFFICE 





OUR LOCATION IN 
WASHINGTON 


Our offices in Washington are 

convenient to the Patent Office, 

and we and our assistants can, 

therefore, appearpromptlybefore 
| the officials and Examiners. 







REASONABLE FEES 
AND CONVENIENT 
TERMS 


We have served thousands of in- 
ventors in all parts of the United 
| States and we are able to serve 
you very reasonably and extend 
liberal terms of payment. So 
don't waste valuable time. 





Please send me your FREE BOOK, ‘Patent Guide for the In- 
ventor’’ and your ‘*‘Record of Invention’’ form, without any cost 
or obligation on my part. 


NAME 
ADDRESS 





Important: Write or print name plainly.) 
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TAKE THE GRIEF OUT OF 
EMERGENCY REPAIRS 


A sudden leak in the heating 
boiler—the hammer handle flies off 
—water squirts from a dent in the 
a drawer knob pulls 






auto radiator 











out crews strip 
from and loosen the 
door lock—a water 
pipe Jreezes and 
crack one caster 
won't stay in the ta- 
ble leg—vyour favor- eunoTs-On 
ite pail tarts to leak Radiator 





a persiste ntly loose 





nut puts the vacuum 
cleaner out of busi- 
ne ete etc 
Possibilities like these are 
ever present to the house- 





holder, but invite no delays, 
repair bills or expensive new 
purchases if you have a copy 
of the Smooth-On Repair 
Instruction Book, keep a can 
of Smooth-On No. 1 on the 
shelf and like to prove your- 
self equal to the emergency. 
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FOUNDATION OF FURNITURE FINISHING 


(Continued from page 64) 


pound cut” as it comes from the can in the 
proportion of one part of pure shellac to 
four or even five parts of denatured alcohol. 
Do not use any form of wood alcohol, the 
fumes of which may easily cause partial or 
even permanent blindness in the case of sus- 
ceptible persons. Do not use motor anti- 
freeze alcohols, since they frequently contain 
kerosene or pyridine, in which case the shel- 
lac coatings will never dry hard enough to 
sand. Such a reduced coating material will 
practically disappear into the wood, but is 
sufficient to seal the unsanded stain coat, and 


when dry and hard will permit stiffened 
wood, fuzz, or “whiskers” to be cut down 
fast and clean with a 6/0 finishing garnet 


paper without graying the finish, since the 
color has been driven through the “whiskers” 
by the sealer. 


F VARNISH is to be used, then the best 

type of so-called “four-hour floor varnish” 
should be purchased. This should be reduced 
with turpentine in the proportion of one part 
of varnish to two parts of turpentine. Like 
the shellac, this should be applied over the 
unsanded but well-dried stain coat and com- 
pletely brushed out. To dry this coating will 
require from four to six hours at 75 to 80 
deg. F.—much longer than shellac, to be sure. 
Unlike the latter, however, it will not scratch 
white when the finish schedule is complete 
and offers a perfect adhesion to subsequent 
coats of the same stock applied later. Do not 
use the grades of varnish known as ‘“‘cabinet 
rubbing” because they lack the durability and 
toughness characteristic of properly made floor 
varnishes; and in the case of good furniture, 
toughness and durability over a period of 
years are the most desirable requisites of a 
fine finish. 

For the application of the sealer, long prac- 
tice has shown that single-thick, varnish-flow- 
ing fitch or oxhair brushes are best suited, 
since their fine but reasonably stiff bristles 
lay on just the right amount. They are free 
from certain objections attending the use of 


the stiffer and longer bristled XXX_ black 
china general-purpose brush. Most amateur 
craftsmen have come to realize that good 


cabinetwork cannot be turned out with poor 
tools. Fully as important, then, is the need 
of the proper type of high-grade brush, well 
cared for, in the production of a first-class 
finish 

Study the illustrations for the 
method of holding the brush, with the 
fingers down to, or even on, the ferrule. On 
turned work, stroke around the part, slight- 
ly bending the bristle tips, and avoid excess 
strokes that tend to make the coat foam or 
bubble. A final stroke lengthwise may be 
made lightly to tip off the work. Keep the 
room temperature about 75 deg. F. 


correct 


HEN either type of undercoater or 
sealer has been well dried and carefully 
sanded with a 6/0 garnet finishing paper 
slightly moistened with water on the paper 


back, the piece is ready for the operation of 
filling. The tip-table top illustrated in last 
month’s article has a center of fine, golden- 


colored satinwood surrounded by _ ripple 
figured walnut; it therefore requires two 
different colored fillers—golden toned and 


deep chocolate brown. The correct method 
of filling the top will now be described. 

Fillers perform two fundamental functions: 
first, to level up the pores with the sur- 
rounding surface of the wood; second, to 
produce a color effect that, when properly 
applied, tones and clears up the entire piece 
of furniture 

Fillers must be made on a _ nonshrinking, 
transparent, and hard base material, known 
in the trade and obtainable commercially as 


“silex.”’ This is essentially quartz, powdered 
so fine that it will float on water and yet re- 
tain its needlelike or crystalline shape. When 
used as the principal ingredient of filler, it 
locks itself into the pores and does not shrink 
loose as did old-fashioned starch fillers. 

For those who want to prepare their own 
filler base and stock fillers, the following 
should be made up in 5-lb. lots and kept 
sealed in a tight can until used: 10 oz. boiled 
linseed oil; 2 oz. floor varnish, 4-hr. type; 
2 oz. turpentine Japan drier; 4+ oz. pure 
turps. Stir well and gradually add 5 Ib. 
silex, kneading with the hands or stiff paddle 
to form a puttylike dough. This is the so- 
called “natural” or uncolored filler base. 


OR birch, cherry, gum, or similar woods, 

use 6 lb. of this paste per gallon of 
thinner. For oaks, mahoganies, or walnut, 
use 12 lb. of paste. For Philippine mahoga- 
nies or lauans, ash, chestnut, or similar coarse- 
grained woods, use 15 or even 18 lb. of paste 
per gallon of thinner. 

The most practical thinner thus far de- 
veloped consists of one part pure turpentine 
and two parts standard grade gasoline (no 
ethyl). The turpentine keeps the oils, var- 
nishes, and driers in liquid condition, while 
the gasoline forms a cheap thinner, which 
evaporates fast enough to be practical in use. 

Weigh out the paste base, place in a ijarge 
enough can for mixing, and reduce with the 
correct amount of thinner. To color the base 
filler to the golden tone required for satin- 
wood, use French ocher, golden shade, ground 
in oil and sold in 1-lb. cans. About 1 Ib. is 
required per gallon of completed filler. 

For the brown to be used on walnut, use 
burnt umber with a little Van Dyke brown 
if a darker shade is needed. Generally 1 Ib. 
of color, ground in oil, will readily color 
1 gal. of ready-to-use filler base. 

For filling the following are required: an 
old, stubby brush, well cleaned out; several 
pieces of clean burlap cut about 12 in. 
square; some clean rags free of buttons or 
snaps; and a picking stick made of a % by 
6-in. wood dowel sharpened to a pencil point 
at one end and a flat skew-chisel edge at 
the other. 

First, the golden filler is well stirred and 
brushed on freely over the satinwood center 
of the table top. Care must be taken not to 
get any on the walnut. This is allowed to 
become set or lose its turpentine shine and 
is then padded in with a piece of clean bur- 
lap folded into a pad and used in a circular 
motion to insure pressing the filler mass into 
all parts and crevices of the surface. Fol- 
lowing this operation, clean rags are used to 
remove all surplus stock, working across the 
grain constantly. Inspect the work carefully 
against the light to see that all pores have 
been leveled up. 

he brush is now quickly cleaned out in 
a little gasoline, snapped dry by swinging 
sharply at arm’s length towards the floor, 
and then dipped into the well-stirred brown 
filler and applied over the walnut portions. 
Brush on with the grain; let set slightly; 
pad in vigorously with a circular motion, 
and clean off across the grain before the filler 
begins to dry or rub hard. Speed in filling 
is most important. 

Clean up the work with a fresh cloth. 
Run the picking stick around all molding 
and fillet lines to free them of all traces of 
left-over filler. Dust off lightly but thor- 
oughly with a round or flat duster, and with 
a ciean pad of cloth remove every trace of 
finger marks or smudges of filler. Be sure 
that the entire surface has a clean, even gloss 
indicating that all pores have been filled level. 
In case of any deficiency in this respect, re- 
fill and reinspect. (Continued on page 91) 
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FURNITURE FINISHING 


(Continued from page go) 


Any traces of filler left to harden offer the 
same resistance to sanding as would a con- 
crete floor. Should any filler be left by ac- 
cident until it has had time to harden, re- 
move it most carefully with 6/0 garnet fin- 
ishing paper and gasoline. Great care will 
be necessary to avoid sanding through the 
sealer and stain coat. If some portion is 
sanded too much, a small cloth pad wet 
with stain must be passed lightly but equal- 
ly over that part of the surface and allowed 
to dry. 

Set the filled work aside to dry in a room 
kept at 70 or 75 deg. F. for twenty-four hours. 
Improperly or insufficiently dried filler coats 
can cause much trouble during later finish- 
ing operations. 


In the following and third article of this 
series, Mr. Waring will tell how to apply 
finishing coats and give many pointers on 
brushing practice. 


METHODS OF LIGHTING 
THE MINIATURE STAGE 


(Continued from page 67) 


doors, by windows and lamps. Hence in a 
stage setting the light must have a definite 
direction. While there may be more than one 
direction, only one should be obvious. 

Stripped to essentials, stage lighting is but a 
multiplication of a single unit—a housed bulb, 
a dimmer to control its intensity, and a 
switch. For the marionette theater almost any 
lamp with a reflector that concentrates the 
rays will serve for stage lighting. 

One type of flood lamp or “olivette,” as it 
is called, is shown in Fig. 1. It is a sturdy, 
portable, open box affair. The reflector is a 
small muffin tin, and the lamp is a tiny 15- 
candle power automobile headlight. Current 
is supplied through a small transformer. 

One of these flood lamps is used on each 
side of the proscenium opening, plugged in an 
outlet at the side of the stage floor. The 
standards are made of sheet metal (galvanized 
iron). A strip 1% in. wide is doubled over to 
form a slot into which a slightly narrower 
strip is telescoped on the principle of an ad- 
justable brass curtain rod; in fact, such a rod 
might be used. A 3-in. disk of lead 3 in. 
thick forms the base to which the strips are 
secured. All parts are painted dull black with 
the exception of the inside of the muffin tin, 
which is the reflecting surface. 

Colored gelatin screens can be slipped in 
back of the crossed wires shown in Fig. 1. 
These colored screens are fairly durable and 
quite inexpensive. 





HE flood light and the spotlight are often 

used together, the latter to light the cen- 
ter of stage, the former to give a sort of half 
light for atmosphere. These lamps may be 
standing or they may be clamped to bars 
above the stage or at the side. Such portable 
lamps are sufficient on our small stages. The 
bulbs can be permanently fixed as in Fig. 2, 
if desired. 

An effective set of footlights (Fig. 3) can 
be made by bending a strip of tin about a 
long block of wood to form a trough in which 
to set small electric lamps, or a string of 
Christmas-tree lights may be used satisfactor- 
ily. 

Spotlights and flood lights can be construct- 
ed from discarded tin cans. It is advisable to 
make several of these, using a can large enough 
to hold a 40- or 60-watt lamp when the lid is 
placed on. With an ordinary can opener cut 
a square hole in the lid of the can (Fig. 4). 
Stretch several elastic bands over the lid be- 
fore it is replaced; they are used for holding 
the gelatin screens. 











Wake Up Weakened Weight — 
and Strength-Building GLANDS 
with NATURAL IODINE — Add 


Husky New Lbs. Tireless Energy. 


Seedol Kelpamalt, the new natural mineral con- 
centrate from the sea—richest source of NAT 
URAL IODINE—¢gets right down and corrects 
one of the underlying causes of weakness, skin- 
niness and nervous, rundown conditions—I0 
DINE STARVED GLANDS. When these glands 
don’t work properly all the food in the world 
can’t help you. It just isn’t turned into flesh 
The result is you stay weak and nervous, tired- 
out and skinny 
The most important gland—the one which 
actually controls body weight and strengeth- 
building—needs a definite ration of iodine 
all the time—natural assimilable iodine 
(not to be confused with chemical iodides 
which often prove toxic). Only when the 
system gets an adequate supply of iodine 
can you regulate metabolism—the body's 
process of converting digested foods into 
firm flesh, new strength and energy. Seedol 
Kelpamalt contains 1300 times more iodine 
than oysters, once considered the best source 
Try Seedol Kelpamalt for one week. No- 
tice how much better you feel, sleep and 
eat—watch at least five husky new pounds 
appear. You will have increased strength 
and energy, freedom from nervousness. Results 
absolutely guaranteed or the trial is free. 100 
Jumbo size Seedol Kelpamalt Tablets——four to 
five times the size of ordinary tablets—vcost but a 
few cents a day to use. Get Seedol Kelpamalt 
today. Seedol Kelpamalt is sold at all good drug 
stores. If your dealer has not yet received his 
supply, send $1.00 for special introductory size 
bottle of 65 tablets to the address below 


SEEDOL 


Kelpamalt Zz 


Manufacturer's Note:—Inferior products, sold as kelp and malt 
yreparations—in imitation of the genuine Seedol Kelpamalt are 
ane offered as substitutes. The Kelpamait Company wil! re- 
waed fos information covering any case where an imitation prod 
uct has been represented as the original Seedol Kelpamalt 
Don't be fooled. Demand genuine Seedo!l Kelpamalt Tablets 
They are easily assimilated, do not upset stomach nor injure 
teeth. Results guaranteed or money back. 





SPECIAL FREE OFFER 
Write today for fascinating instructive 
book on How to Add Weight Quickly. Mineral con 
tents of Food and their effects on the human body 
New facts about NATURAL IODINE. Standard 
weight and measurement charts. Daily menus for 
weight building. Absolutely free. No obligation. 
Kelpamalt Co., Dept. 858, 27- West 20th St., 
New York City 
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LEARN MUSIC 


in Your Own Home 
This ZA5Y Way 


Yes, you can actually learn 
to play your favorite instru- 
ment right in your own home 
this amazing short-cut way! 
No expensive teacher — no 
tiresome scales and exercises 
—no confusing theories. You 
learn at home, in your spare 
time, at a cost of only a few 
cents a day. Every step is as 
clear as A B C—and before 














BALAB AUTO POLISH 


auth all BY 1,000,000 MILES OF EX- 


GASOLINE WILL NOT AFFECT THE FINISH 
CAN BE WASHED MANY TIMES 
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MONEY-BACK GUARANTEE! 
BALAS LTD., 426 Bryant St., San Francisco, Calif: 
Gentlemen —Enclosed is 75c. Send mea pint can of 
Balab Auto Polish. If it is not satisfactory to me 


Destrable 
TERRITORIES 
OPEN 








you know it you are playing real tunes by note. 
FREE BOOK Send today for free booklet and free demon- 
stration lesson. These explain our wonderful 


home study course fully. Mention instrument preferred. Instru- 
ents supplied when ded it 





after one month of use I will mail it to you collect 
and you will refund my 75c. 


Write tor Com- 
plete Detarts 
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THE WORLD'S MOST BEAUTIFUL REFRIGERATOR 
Only the Shelvador offers this extra, usable space, this 
convenience and time-saving. Justopen the door! There, 
at your finger-tips, are your most-often-needed foods. No 
reaching. No searching. No soiled sleeves or mussed-up 
foods. In ordinary refrigerators an orange takes the shelf 
space of a milk bottle. In the SHELVADOR—tfully insu 
tated door—an orange takes the space of an orange! These 
exclusive advantages cost yeu nothing, so you might as 
well have them. 5-year protection plan, of course. 




















EXCLUSIVELY IN 


ELECTRIC REFRIGERATORS 





EVINRUDES 
SPORTSMAN 
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ee AMERICA’S MOST 
\ POPULAR OUTBOARD 
1936 model an even greater 
value than before. The Sports- 
man attaches instantly to any 
boat; drives rowboats, canoes, 
skiffs, fishing boats upto7 m.p.h, 
Runs 3 hours on gallon of 
fuel. Sosimple to operate thata 
child can easily start and run it. 
Note the handy light weight—only 
242 lbs. Extremely quiet — under- 
water silenced. Write today for new 
catalog describing Sportsman and 7 
other Evinrude models, 
including the new 
Hooded Power Sport- 
WIN, only $77. 
Address EvINRUDE, 
4859 N. 27th Street 
Milwaukee, Wis. 





















LIGHTING THE MINIATURE STAGE 
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Homemade light dimmer for marionette stage 


metal, must be covered with tape to prevent 
a short circuit. Push the socket through the 
hole in the can and screw a lamp into the 
socket, thus preventing it from slipping out of 
place. A block of wood nailed to the side of 
the can will keep it from rolling and hold it 
to the stage floor (Fig. 5). For ventilation a 
few holes should be punched in the bottom. 

Lights of this type may be hung from dif- 
ferent parts of the stage if wires are attached 
to the cans. 

Another kind of light is shown in Figs. 6 
and 7, made from a pound coffee tin from 
which the printing has been removed. A hole 
is cut in the lid, a yoke and a porcelain socket 
attached, and you have a spotlight. Remove 
the lid, and you have a flood. The socket, 
having a piece of friction tape put over the 
screws to prevent a short circuit, is fitted 
tightly into one side, leaving the base outside. 
This raises the bulb so that the light is di- 
rectly in line with the opening in the lid. A 
50-watt clear lamp of the P-19 type is used. 
It is the same size and shape as an ordinary 
25-watt frosted bulb. Paint the inside of the 
can and lid with a good, heat-resisting flat 
black (such as black ground in Japan drier) 
with the exception of the back end, which 
serves as a reflector. Color slides are slipped 
into horizontal grooves as indicated. 

Figure 8 shows another type made to stand 
on the stage floor. Sheet tin and wood are 
used in its construction. The toppiece of wood 
should be covered with tin to avoid scorching. 

Individual lamps are generally better than 
footlights and borders except occasionally 
when it may be necessary to light a sky cloth 
evenly for a ground row. 

The primary colors of lighting are red, yel- 
low, and green. By combining these in the 
right proportions, any color light can be pro- 
duced. This applies to light, not to pigment 
colors. 

Colored lights may be produced by lamps, 
the bulbs of which have been dipped into col- 
ored dyes, or by silk or gelatin screens. The 
latter today is the more popular method. The 
screens are easily made by cutting frames of 
cardboard just large enough to cover the 
opening in the spot or flood. Two frames are 
needed for each color, between which a square 
from a sheet of gelatin of the desired color 


is put; paper clips hold all together. Electric 
buibs of 25 or 40 watts may also be coated 
directly with dyes sold for the purpose. The 
lighted bulb is dipped in the liquid and left 
alight until the dye coat has thoroughly dried. 

Color lighting may take several hours of 
experimenting for a single scene. Ask your- 
self if the scene takes place outdoors or in, 
also the time of day and season of year. For 
outdoor effects use yellow, amber, and white 
light with an occasional red or blue. The 
glow of sunset is more colorful and interesting 
than the garish light of noon. For indoors 
in a simple cottage or a medieval interior, 
the lighting should be soft to suggest candles 
or torches: yellow and blue overhead with 
red, blue, white, and amber in footlights. A 
gay scene needs bright lighting. Fireplaces call 
for a warm light. 


M YSTERY is suggested by blue and vio- 
let lights. An interesting effect is a dark 
tree that in fancy turns into a white ghost or 
into a silvery fairy. This may be achieved 
easily by using two slides, one with the gaunt 
tree, one with the figure, and slipping these, 
one after the other, in front of the lamp that 
floods the light background. 

If in a dance you wish large grotesque 
shadows on the background, use only foot- 
lights. These may, if used with discretion, 
give effects of charm and mystery. 

In modern interiors table lamps and wall- 
bracket lights are often needed. Tiny Christ- 
mas tree bulbs may be connected and used 
under shades made as suggested in Fig. 9. 
Note the suction cup on the wall to hold the 
lantern. These may be had for five cents each. 

A homemade dimmer, shown in Fig. 10, 
may be built from a 5-gal. oil can, two pieces 
of sheet metal, an iron bar, and odd bits of 
wood. The top is cut from the oil can and 
a wood base built to set it in. Two wood 
uprights support a light windlass to raise and 
lower the electrode unit. By means of a 
thumb nut the windlass can be clamped in 
any position. A pulley is used to permit 
finer adjustment than if the windlass cord 
were tied directly to the electrode unit. 

The two electrodes taper down from the 
top, and the ends are bent out from the cen- 
ter, so that as they are lowered into the weak 
salt solution more surface is afforded for con- 
ductance at a gradually decreasing distance, 
thus increasing the current. The best method 
to obtain the solution is to start with plain 
water and keep adding table salt a very little 
at a time until the desired effect is obtained. 





For information on the construction of pup- 
pets and marionette theaters, see the previous 
articles in this series. The subjects covered 
were puppet heads, P.S.M., Jan. ’36, p. 57; 
marionette bodies, Feb., p. 64; marionette | 
stages, Mar., p. 64; stage sets and scenery, 
Apr., p. 71; and stage properties, May, p. 70. 
In two earlier articles Mrs. Drake told how to 
make marionettes from old inner tubes (P.S. 
M., Sept. ’35, p. 58, and Dec. ’35, p. 67). 
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terest to all those who have a miniature | 
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Each item should be illustrated with one 
or two clear photos and, if necessary, a 


ceed 200 words. Payment will be made 
upon acceptance for all available material. 
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EASY WAY TO LAY OUT 
AN ACCURATE SUNDIAL 


(Continued from page 70) 


paper, transfer this drawing to a piece of 
wood 1 in. thick. Saw this out, glue %-in. 
square strips around the edge, and fasten 
on the decoration, made of thin wood. These 
strips and the decorations should be glued on 
both sides of the gnomon. Round all corners 
with wax, sandpaper the wood, and finish 
with two or three coats of shellac. 

Both patterns are now ready for the foun- 
dry. The cost of brass castings,the size of 
these is very reasonable. Go to the foundry 
yourself, if possible, and get the castings as 
they are removed from the sand. Clean them 
with a wire brush, grind or file off any 
marks, and polish all high spots with an 
abrasive stone. 

The gnomon is attached to the dial face 
with two machine screws. Two holes also 
should be drilled in the face for wood screws 
to be used later for attaching the dial to the 
pedestal. 

The construction of a homemade three- 
piece pedestal is shown in the photographs 
and in Fig. 2. The upper and lower parts 
are identical, except that the upper section 
has a block of wood cast in it for holding 
the two wood screws used to fasten dial 
and pedestal together. Both the upper and 
lower sections are made with a 4-in. square 
stub on them. The stem or middle part has 
a 4'%-in. square hole in it for the stubs to 
fit into. The molds for the concrete are sim- 
ple boxlike forms. A good, strong mixture 
of cement and sand should be used. 

The completed dial should not, of course, 
be placed where a tree or building will cast 
a shadow upon it. It must be set so that 
twelve o’clock is pointing absolutely north. 
The dial must be level, and the gnomon 
should not incline to either the left or right. 
On April 15, June 15, September 1, or De- 
cember 24, turn your dial so that it agrees 
with any good watch, and you may then be 
sure your dial is pointing north. 


TURNED WORK COLORED 
WITH SEALING WAX 











ANUFACTURERS 
India sometimes produce a 
finish on turned articles by applying thin 
coats of sealing wax of appropriate colors. 
This has been termed “lac finishing.” 

Finish the article by sanding, after turn- 


objects in 
pleasing 


of art 


N 


ing operations have been completed; then 
hold sealing wax against the parts to be col- 
ored and operate the lathe at high speed. 
Friction between the wax and the wood will 
melt the former, causing it to flow out in 
a thin layer. Often this layer is irregular, 
but it can be smoothed out by holding a 
cloth pad against the surface until the coat- 
ing becomes plastic. Use as small a cloth 
as practicable and be careful not to let it 
wrap around the work, as it is inclined to 
do, sometimes with considerable violence. 


@ There are very sensible reasons 
why oil should be completely 
changed at regular intervals. Oil at 
work in your motor is contaminated 
with many things: dirt and dust, fuel 
residues, water and minute metal 
particles. Also, some oils go to pieces 
under the terrific heat of your motor 
long before the accumulation of dirt, 
etc., would normally cause you to 
change. 

When you find it necessary to add 
oil too frequently, the economy of 
using that oil becomes questionable. 
Motorists are changing to Quaker 
State because Quaker State has been 
able to eliminate the “light-end”’ ma- 
terial found in ordinary oil, thus in- 


Retail Price... 
35¢ per Quart 








. 





creasing materially the efficiency 
of the oil. This can be proved in 
your own car, and it will be found 
that under similar driving conditions 
you go much farther with Quaker 
State before you need to add a quart. 
But even this advance in oil refining 
doesn’t remove the necessity for reg- 
ular crankcase draining. 

How often should you drain? Much 
depends on the speed at which you 
drive your car and the brand of oil you 
use. In the long run, there is only one 
safe and truly economical rule: use 
the best oil you can buy—use Quaker 
State—and drain your crankcase at 
reasonable intervals. Quaker State 
Oil Refining Company, Oil City, Pa. 

















equals a 12 In. straight slide rulein pre- 
cision. Has A, B, C, D, Cl, Log-Log, 
ry} Binary, Add and Subtract scales. Gives 
[hi Logs. Gives Trig. functions to lminute 
li|from 0 to 90 degrees. The Engine-divid- 
ed scales are on white coatedaluminum. 
Permanently accurate. The Midget is, 
undoubtedly, the most versatile calcula- 
tor everinvented. Dia. 4 In. Price, with 
Fabrikoid case and Instruction Dok , 
$2.00, cash or C.O.D Money back if 
not satisfactory Circulars free. 

Gilson Slide Rule Co.. Stuart, Fla. 

Slide Rule Makers since 1915 












(Patented 1-17-22) 








HIP MODEL FITTINGS] 


Build the Great Republic 


Construction sets, fittings and blueprints for al! popular models. 
We manufacture the largest and finest line of fittings for sailing 
ships, battleships, destroyers, whalin 
ships, motor boats, Marblehead (50-800) an 
Class A racing yachts. Send 15c today for 
our illustrated catalog. 


A. J. FISHER 
















1062-2 Etowah Ave. Roya! Oak, Mich. 


FREE 1936 
RADIO CATALOG 


Contains helpful data of latest receiving and trans- 
mitting equipment. Also complete description of 
Hammarlund parts used in latest receivers featured 
in popular magazines. 

Attach {0c for 32-page manual of most popular 
Short-Wave Receivers with illustrations, diagrams 
and parts lists. 


Address Dept. PS-7 
HAMMARLUND MANUFACTURING CO., 
424-438 W. 33rd St., New York 
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AT LAST—YOU CAN B 
YOUR OWN 


| You can save up to 75% by building your own shaper, 





No other finishing is required—W. E. B. 





JULY, 1936 


Please 





drill press, grinder, and twelve other tools from our perfectly-designed 
| and shop-tested castings. Hundreds of schools are using them for ''pro- 
ject"’ work. Never a complaint on quality, design, or price. Wonderful 
chance for hobbyist or machinist to build them for re-sale 
at handsome profits. We give you actual help 
and proven sales methods. 
blueprints, 18”x13!/2”, shows the following units: 






(J Bench Milling [J 


Machine 
[] 10” Metal 0 
Shaper 
(CD Dividing Tl 
Centers 
C] 7” Machine 0 
Vise 
[]4” BenchVise (J 
C) Bench Drill 
Press CJ 
C) Floor Drill C 
Press 
C) 4” Bench 
Grinder oO 


Milling Machine: $29.50 buys cast- 
ings and materials. 12” long. feed; 
5’ traverse feed; 8” vertical feed, 
Requires !/;-hp. motor. Also, sold 
semi-finished and finished. Write 
fer descriptions and prices. 


Only ordinary skill 


SHOP TOOLS 


UILD 


milling machine 


Portfolio of 14 


6” Bench 
Grinder 
14” Wood 
Shaper 

8” Circular 


Saw 
16” 2-Wheel 





Band Saw f 
24” 3-Wheel Shaper: $42 buys castings for this 
Band Saw exceptionally efficient bench shaper. 
6” Jointer 10” stroke; 10” long. feed; 7” verti- 
1,” Bore2- cal feed. Requires '/;-hp. motor. 
Cycle Aero- Truly a marvelous opportunity to pur- 
plane Engine chase a $500 machine at less than 
Model Steam 1/10 of its assembled value. 
Engines 


Complete portfolio of blueprints postpaid $1.00. Any single blueprint 
10c. Our castings are the result of intensive and successful engineering, 


needed to build them. Low freight rates to all points 


in U.S. We are determined to maintain our leadership. You get low 
prices and highest possible quality. START A PROJECT NOW! 


LEWIS MACHINE TOOL CO. 240/151} STREET. 
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3-IN-ONE OIL gives you the 
protection of three oils in 
Lubricates without 
parts 
rust. 


one. 

. raanise 
gumming, keeps x 
cleaner and prevents 


At all stores. Keep it handy. 


3-IN-ONE OIL 


NEW DELTA TOOLS 


Save Time, Money and Labor 


Thousands of home work- 
shops, factories, builders, 
farms are using these new 
compact, portable, rugged 
and efficient motor-driven 
tools. They stand the heavy 
grind of continuous use—yet 
are astonishingly low priced. 
Many new features and im- 
provements. Complete DELTA 
line includes: Circular Saws, 
Scroll Saws, Lathes, Jointers, 
Shapers, Band Saws, Grinders, 
Drill Presses—and full line 
of accessories. Send today for 
big 48 page FREE Catalog. 
Dept B736DELTA MFG. CO. 
600-634 E. Vienna Ave. 


Milwaukee, Wis. 
AND 5 i 
¥ 









NEW COMPLETE HARMONICA 
INSTRUCTION BOOK 


. 


‘Harmonica Playing Made Easy.’’ The 
easiest and simplest Instruction Book 
ever prepared for the Harmonica. Tells 
you all about the different kinds of 
Harmonicas and how to play them. Ex- 
plains how to organize Harmonica Bands. 
our copy today—it’s Free. Use coupon below. 
M. TOHNER, Inc. 351 Fourth Ave., New York City 


end for 


| M. HOHNER, Ine. Dept. 9946 - 
| 351 Fourth Ave., New York City | 
l ] i end me your new Instruction Book l 
| a : | 
® _ , 
| ca 1 , ‘ f | 
| H © Kohler, Lt 168 King St.W Toronto _ | 
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SCALE MODEL OF COAST 
GUARD PATROL BOAT 


(Continued from page 57) 


latter case the blades are twisted to shape, and 
the boss and back of the blades are built up 
with plastic material. The bearing on the 
sternpost is a piece of tube soldered to it. 

The strut is another piece of sheet metal 
bent to give a flattened, half-round effect, 
with the end bent around the shaft tube and 
there soldered. The end of the tube goes into 
the hull at the position shown, and the boss is 
built up with plastic material 

When it comes to painting, note that the 
water line is not level with the keel but is 
11/16 in. high at the bow and 1 in. at the 
stern. Below this line is a !14-in. black boot- 
topping stripe; below that is red oxide (which 
can be represented by Indian red artist’s oil 
color), and above is a light gray made of 
black and white with a touch of blue to give 
it life. All above the boot-topping is light gray 
except the funnel tops, which are black; the 
ladders, teak color; the life buoys, white; and 
the running lights, red and green. The decks 
are a darker gray than the hull 

The deck house can be a solid block of wood 
cut to the given dimensions, with air ports as 
on the hull and a door on either side, indicated 
with V-cuts. I found the easiest way to make 
the deck and protecting screen on it was to 
use thin metal (brass or tin) cut to the shape 
shown in the plan. 

Bend the projecting pieces sharply up at 
the dotted lines and solder their edges to- 
gether. Also solder the two separate oblong 
pieces in the gaps on the after side of this 
bridge. The bridge does not come to the fore 
edge of the block, (Continued on page 95) 








List of Materials 
N 
Pic I W. Bes For 
>» ae 3 20 Hull 
1/16 1 22 Bulwarks 

4 1/1 1/16 2 Moldings 

l | 7 Skeg 

l -1/1 4 Deck house 

l 1-9/16 1-5/16 Pilot house 

l : Companion (1) 

(4) 
1 7% ‘ i/, Companion(1) 
1 7/16 1 3% Engine casings 
(2) 

1 7/I g 10 Boats (4) 

l round 214 Funnels (2) 
No \ll this material may be white pine or 
ithe 0d. The funnels, however, may be 
made o etal, if preferred. Use scraps of soft- 
vood for the deck fittings not mentioned. All 
dime the list are given in inches 

MISCELLANEOUS 
1 pe hardwood ¢ in. round and 12 in. 
long for masts and flagpoles 
1 pe. sheet metal 3 by 7 in. for house 
dec! . et 

pe. brass rod 3/32 in. round and in. 

long for shafts 

pe. brass tubing 3/32 in. inside diameter 

ind 4 in. long for shaft tubes 

ventilators, 1 bell, 1 whistle. and 2 an- 
hors 
+ j of chain, 14 links to the inch. 
1 davits, 134-in., with blocks and sockets 
+ life buoys, 5/16 in 

pair bitts 
2 propellers, 5g-in., right and left: 3-blade. 
+ in. of No. 18 soft wire for vents, etc., 

ind 4 in. of No. 18 stiff wire for an- 

tenna stretchers. 
9 in. of No + wire for ladders 
ft. of fine wire (about No. 34). 

glass beads 

Stanchior 4 ball 3-1Nn. 6 1-ball, 
il 3-ball, g-in 20, 2-ball, 

\ ill piece ( thin « irdboard. 

l lags hown on drawings 

Bla white blue and Ir red paint. 

G! " ‘ 




















Fae = 
This is a little reduction of large 
plans in the manual 


Build Your Own 
Cabins, Lodges 


A big book of definite instructions made 
for beginners. If youcan handle a hammer 
and saw, there’s no reason why you can’t 
build a bang-up cabin in the woods or a 
bungalow on the lake or shore, er a road- 
side stand, and make one you or anyone 
would be glad to look at, live in, or own. 

Here are complete plans, and step-by- 
step instructions for every stage of the 
work. Designs for numerous log cabins, 








lodges, tourist homes, wayside stands, 
bungalows. 
— 
|| 
i | 
TP oo 
1. 7-3 —_—— 
| | | 
ie 
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This is a little reproduction of large 
plans in the manual 


Everything Simplified 


Not just a book of pictures but a full course 
of instruction. You will make no mistakes be- 
cause every step is explained and shown in pic- 
ture diagrams. Every problem of location, drain- 
age, water supply, etc., is clearly explained. 
Tells how to cut and erect your structure—all 
about floors, roofs, windows, doors,—how to do 
the whole job from foundation to chimney top. 
What to do inside and outside. Don’t imagine 
it’s hard—when you see the book you'll be ach- 
ing to grab some tools and get to work. Tells 
ali about how to estimate all costs before you 
start—what lumber to use, etc. A revelation in 
simplicity—brand NEW—just published. 


Complete—Shows How 


This new manual “HOW TO BUILD CAB- 
INS, LODGES, BUNGALOWS” is the latest 
complete guide-book on the subject. Prepared by 
experts for Popular Science Monthly and Out- 
door Life readers—you can be sure it is as gen- 
uine as such a book can be made. 


Send No Money Now 


No money is required with order unless you 
prefer. Just send the coupon and pay postman 
$2.00 plus a few cents postage when the book 
arrives. SATISFACTION GUARANTEED— 
If, after examining this manual, you are not 
completely satisfied, return it and we guarantee 
to promptly refund your money. 


Mail This Coupon 


ee eee ee ee ee es a 


Popular Science Monthly, Dept. 76 
353 Fourth Avenue, New York, N. Y. 
Send m¢ HOW TO BUILD CABINS, LODGES, 
BUNGALOWS."’ I will pay postman $2.00 plus a 
few cents postage when the book arrives If dis- 
satisfied you guarantee to refund my money if I 
send the book back within ten days. (If you prefer 
to pay now send $2.00 with order.) 


SULIUIIIIID © <ccscsicusciesddeesieiiinbsnstiucibachasabancintonnineititaiaiiibiaeiitmtadiibabianitinl i 
IIIT: sciiicisalinivninicuietiaitbacithcmagittnesibieiatiaiaditia ‘ 
CITY STATE 4 
* Orders from outside United States must be accompanied by $2.00 @ 


POPULAR SCIENCE MONTHLY 


















Amazing Machine, 

with Efficiency of 

Arc Welders Selling 

for $145.00 and 

More Offered at 

—e Low 
e. 





Now You Can Own 
Complete, Full 
Size 


ELECTRIC ARC WELDER 
For Personal or Shop Use—or Go Into 
Welding Business for Yourself! 


Here's thrilling news! A full size, heavy duty Aladdin 
Electrie ARC WELDER—only $29.50! Not a toy, but a big 
150 pound man-sized machine that does all types of weld- 
ing, uses all kinds of rods, welds al! metals and alloys with equal effi 
iency, everything from heavy motor blocks to fenders. A sturdy 


welded steel-construction machine, yet easily portable on casters. 


Works from 110-Volt Socket 


Sinn y plug into any light socket with 110 Volt AC current. Economi- 
only a few pennies an hour to use. Often pays for itself on 
econd job. Comes complete with goggles, welding rods, tongs, 
1x for soldering and carbon for brazing 
Simple, 








‘upplie dd. F Crystalline Finish cabinet. 
complete inetrud tions for doing al! kinds welding jobs included. 


Amazing Details FREE! 
Send no money! Write today for fascinating facts about this new 
= addin —_ bah DE R at $29.50! At last inventors, machine shops, 
can obtain ah ighly efficient machine GUAR 
AN ED’ iN E Vv E RY Ww AY, at a mere fraction of the price asked for 
others —at a saving that may amount tPeeveral hundred dollars! Send 
today for ful! details ou are not obligate 


COMMONWEALTH MFG. co. 


_3707 Madison Rd., Dept. G-23, Cincinnati, Ohio 











"KNEE ACTION’ 
for Your BICYCLE 

















¢ SS) ) Float over cobble stones with ° 
~® on 1936 Packard smoothness. 

- — Sail over curb stones with hardly 

}f ajarand watch your friends mar- 

}\ vel. Ride miles farther and faster 

: ba without getting tired. Anybody 

A> can attach to any bicycle in 

ea =~ two mir tutes with a wrench, 


Jothing to wear outorget 
out of order. 
plied for 

time. Be first in your town to put Knee 


COMPLETE 





ction on your bicycle 


SEND NO MONEY 
Rush post card for your KNEE ACTION 
and pay postman only 
cents postage, 
you 


$1.00 plus few 
when he delivers it to 
if not delighted in 15 days, return 
J 2"!! refund your dollar. alsc 
Real Float _ ser UFREE eee s of how you can make 
ing Ride. money selling to your friends. 
No “Shimmy” PACKARD "KNEE ACTION COMPANY 
4306 Marburg Ave. Dept. C-974 Cincinnati, Ohio 
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Does many jot peedily, easily—grinds, 

1 » engrave sharpens routs, carves 

my hes ete. Universal motor—about 20.000 
R.P.M plugs in any light socket A.C. or 
D.C. Handles as lightly as a pencil. Weighs 

6 oz yet strong larger, heavier tools. 
Oiless elf a g ng ball thrust bearings. 
TEN DAY TRIAL, satisfaction guaranteed 

i or mone back 20 pe. general utility tool 
x et $5.75 extra. Send for free Craftsman’s 

J iar book 

DREMEL MFG. CO. _ Dept. 117 Racine, Wis. 


BUILD YOUR OWN 
Electric Outboard Motor 


from old auto generator. We show you how. 
Iding for others. Variable 
Operates 


Make money bui 
Speed. Light weight and Silent. 
from 8 to 12 hours on ordinary 
Storage battery. Dime 
brings complete simpli- 
fied plans and catalog. 


LEJAY MFG., 1523 W. Lake, esamaneniiie tities, 


HULL AUTO COMPASS 


Have you ever taken the wrongroad 
and driven many miles before dis- 
covering your mistake? This new 
AIRPLANE TYPE AUTO COM- 
PASS constantly tells your direction 
of travel Sticks to windshield. Base 
6" diameter ONLY $1.95 POST- 
PAID, including Compensator. 
SATISFACTION GUARANTEED. 

i your dealer cannot 

pply you, order direct. 


Hull Mfg. Co.. "Box 246-E, Warren, Ohio 








$6 MOTOR $4.50 
110 H. P. Utility motor F.0.8. 
Double end—14"’ Shaft Phila. 
Variable Speeds to 6000 R. P.M. 
Base 4'4°’x5 . Rebuilt, guaran- 
teed perfect for sewing machine, 













polishing, buffing, coal blower, 
etc. Order at once al! you can use 
at this amazingly low price. 
Send $1.00 with order- 


J Balance C. O. D. 


— 
MARTIN ELECTRIC T. & S. CO. 
604 Arch St. Philadelphia, Pa. 


1936 


JULY, 





SCALE MODEL OF COAST 
GUARD PATROL BOAT 


(Continued from page 94) 
but projects beyond it abaft. This after piece 
has its edges bent down to represent angle 
irons; and into the corners thus formed are 
soldered angle-iron stanchions, which are 
driven into the deck below. Cement and a few 
nails will hold this structure in position. 
The pilot house is a similar block of wood 
with the windows and doors carved in the 
wood, or they may be cut out of a cardboard 
overlay, which is then glued on. The window 
frames and doors are teak color, the rest gray. 
This piece should be nailed through to the 
piece below. The deck on the pilot house is 
made like the one below, but the front edges 
are bent slightly down to shoot the water 
away from the windows. 


OTH these decks have handrai’; with two- 

ball, 34-in. stanchions. Those stanchions 
that stand on projecting parts should be sol- 
dered in position before placing the decks; the 
others can go through the wood. 

On the top deck are three searchlights. 
These I made from round wood, hollowed, 
lined with tinfoil, and faced with celluloid. 
The sustaining arms are strips of brass sol- 
dered together below the lights, with a pin 
right through all. The radio compass is filed 
from wood. There are two arms with square 
ends, joined by two round pieces and set in a 
support. The standard compass binnacle is 
turned or filed from a piece of brass rod. I left 
it bright brass, but believe it should be gray. 

For the running lights, I bent up angles of 
brass, 4% by % in., and set colored beads in 
plastic material to represent the lanterns. They 
are soldered to the pilot-house deck, outside 
the rails. The whistle is filed from brass. 


On the lower deck there is a flag locker 
and emergency generator, which are just 
blocks of wood. There are two life rafts, one 


on the other. These are oval in plan and round 
in section, with battens glued under them and 
grab lines tied to them. The latter are heavy 
thread tied in position with thin thread. 

For the antenna lead-in, I made little tubes 
of fine wire mesh taken from an old radio 
tube, and drilled holes through the deck into 
the wood to hold them. 

The ventilator sets can be seen in the de- 
tail drawings and deck plan. They are pieces 
of wood cut to shape and have air trunks 
leading down the sides of the deck house. 


HE life buoys at the bridge ends are 
turned from bone, celluloid, or wood. 
They are held in position by triangular pieces 
of metal soldered at the middle to the screen 
and bent up and over. The teakwood ladders 
are made in the usual manner and glued in 
position, with wire handrails to the outside 
stanchions. 
The engine room casings (which would be 
called ‘“fiddleys” in the merchant service) are 
oblong blocks with rounded corners. On the 
forward one there are four sets of two dead- 
lights (deck lights) and four of three lights. 
These are supposed to rise on hinges. I made 
each of them of two pieces of thin cardboard, 
one having the required number of holes 
punched in it and glued down over the other. 
There are also two ventilators and a compan- 
ion hatch abaft. The after casing is much 
smaller and has only two sets of deadlights. 
The funnels go on the two casings and may 
be made of sheet metal or tubing, but wood 
serves the purpose very well. There should be 
rims at the top edges. Two or three layers of 
paper glued on will do if the funnels are of 
wood, but a metal strip must be soldered on 


if they are of metal. On the foresides you can 
set rod ladders. Each funnel has four guys 
leading to eyebolts on the casing. They are 


black 3/16 in. down, and the rest is gray. 
Next month we shall complete the model. 
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YOUR INITIALS 
for YOUR CAR 


2 Sets in Gold 
and Red — 


one for each 
side of car 


C 


EN TO ONE, you have always 

wanted your initials on your 
car, to give it that extra touch of 
distinction. Now you can get 
them from Du Pont—your own ini- 
tials, in stylish, durable letters which 
you can apply yourself, easily and 
quickly. They look just like those the 
coachmakers put on the finest cars. 


And, of course, you'll want to polish 
the car before you install your initials. 
It’s such an easy job when you use 
Duco Polish. You just rub it on—and 
wipe it off! It soon cleans away dull 
Traffic Film, and makes the car spar- 
kle like new. It’s quick—it’s safe—it 
works perfectly on all car finishes. 


HOW TO GET YOUR INITIALS 


Purchase a can of Duco Polish, 
Duce Cleaner or Duco-Wax 
and send the tag (which you 
find on top of the can) with 6c 
in stamps, and your name and 
address, to DU PONT, Annex 
7, Wilmington, Del. We will 
send you promptly two sets of 
your initials, one for each side 
of your car. This offer is made 
for a limited time, and is good 
in the U. S. only. 






DU PONT 
ilae 
POLISH 


for Duco, Dulux and Synthetic Enamels 

















TEN cents’ worth of Sani-Flush will clean 
an radiator. Unclog the 
delicate veins that keep water cool. Remove 
the dangerous rust and sludge that often 


out automobile 


lead to costly repairs. 

You can do it yourself in a few minutes. 
Just pour Sani-Flush into the radiator 
(directions on the can). Run the motor. 
Drain, flush and refill. The radiator is freed 
of obstructions. Water circulates freely and 
stays cool. Sani-Flush is safe—cannot harm 
the aluminum cylinder-head or the radiator 
connections. Most use Sani-Flush 
to clean toilet bowls. You can buy it at 
grocery, drug, hardware, and five-and-ten- 
cent stores—25e and 10ec sizes. The Hygienic 
Products Company, Canton, Ohio. 


ani-Flush 


KEEPS RADIATORS CLEAN 


women 





FACTORY SALE! 


Electric Welders 
OUR BIGGEST BARGAIN! . ~~ 


1000 AMPERE 


SPOT WELDER 


«.. with FREE £ 
Arc Welding 0 ‘ 
Attachment 
Tor f t heet metal and sign shop chool shop 
fuct toh nd fender shop and a ho 
l k and make t pr 
! t ul nl of 
' aN \ 1 1000-4 | 
\ $ r 0 t 
‘ t ‘ 
| I | 
r tl } pri 1 st 
$14 need 
you I i i ! ned 
t lofty ! I " 
t I tely FREI 


BIG VALUE 


“1750 _ $97.50 


ARC WELDERS 
it t ] 
I i ] ‘ 
\l ! , 
| 1 | 
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Dept. E-2, NEW WORLD APPLIANCE COMPANY 
1214 WEBSTER STREET OAKLAND, CALIFORNIA 














KIT 5S—AIl necessary raw materials and 
full-size blueprints for building our new 
205%-in. long model of a Coast Guard boat 


OR the convenience of readers who wish 

to build our new scale model of a 165-ft. 
Coast Guard patrol boat, a special construc- 
tion kit has been prepared containing all the 
necessary materials and a set of full-size blue- 
prints. It is marked 5S in the following list. 

The new model is designed to be built on 
the scale of 14 in. equals 1 ft. This makes the 
hull 205¢ in. long. 

The kit contains the five hull layers or 
“lifts” cut careful- 
ly to shape and 
ready for gluing; 
all necessary wood 
strips of the re- 
quired thicknesses 
for bulwarks,mold- 
ings, and similar 
parts; two die-cast 
propellers, one 
right-hand and the 
other left - hand, 
with the necessary 


shafts and tubes; 
sheet brass for 
deck fittings; two 
anchors, six bitts, 
two ventilators, 
four life rings, a 
brass. bell, brass 


ladders, and chain; 
three hand-painted 





silk flags; a port- 
KIT A—Materials hole tool; an as- 
for model of whaler sortment ol wire, 
beads, nails, and 


pins to be used for stanchions and other pur- 
poses; and gray, black, and Indian red paints. 
Ample raw materials (except glue) are in- 
cluded for making a_ high-grade, full-hull 
model and, of course, a good deal more than is 
necessary for constructing either a water-line 
model or a half model. 

This assortment of materials, like all our 
standard ship model kits, is entirely different 
from the commercial kits commonly sold in 
stores. An experienced model maker has se- 
lected the materials, cut out the hull parts and 
strips, and put everything together in a con- 
venient package, just as you would have to do 
yourself if you bought your own raw mate- 
rials. The advantage is that in this way you 
can save the time required to shop around for 
a number of more or less hard-to-get mate- 
rials and also prevent the waste that results 
from having to buy larger quantities than are 
needed. You can put all your time into the 
actual construction of the model, which is, of 
course, by far the most interesting and profit- 
able part of the work 

If you prefer to build a smaller and less 
elaborate model, try one of our simplified ship 
model kits or one of the special kits designed 
for the Model-of-the-Month Club. 

All our kits that are still available are given 
in this list. Each kit is accompanied by the 
necessary blueprints or instructions: 


STANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, 20'4-in.....$7.40* 
D. Spanish galleon, 24-in...............c0c00 6.95* 


E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 


Farragut’s flagship Hartford, steam-and- 
sail sloop-of-war, 33 %-in. hull 8.45* 
Privateer Swallow, 12'4-in. hull.... 4.95} 
- Clipper Sovereign of the Seas, 20\%-in. 


i onitiscchcebadsianSis cscnbasunectandoueemeaccaices 4.95+ 
Y. Trading schooner, 17'™%-in. hull...... 4.90t 
2S. U. S. Destroyer Preston, 31%4-in. 
OEE sscsilinseseiteipitadvssiamanatiadstintensentt 5.95* 
3S. Constitution (“Old Ironsides”), 21-in. 
NE dcctientiptdanntigsietintilsdackicnieaeetetanias 6.50* 
4S. Clipper ship Great Republic, 31%-in. 
Ee Ns Men ae eae 8.40* 
5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, 'g-in. scale, the hull 
being 2054 in. long...........cccccce sacucbaianialiiad 4.95* 





KIT Z—Materials for H.M.S. Bounty 





SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 
MODEL-OF-THE-MONTH KITS 

M. Aircraft carrier Saratoga, 18-in....... 1.00 
N. Four U.S. destroyers, each 6'%4-in. .75 
©. Liner S.S. Sé#. Lowés, 11 imn..........0000 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 
gle "SRE SESE De a eet A .50 

Z. H.M.S. Bounty, 1114-in..............-. 1.50 
1M. Show boat, illuminated, 14-in..... 1.50 
2M. Ocean freighter, 14-in................. 1.50 
3M.Yacht Nourmahal, 81§-in....scrseres 1.00 

MISCELLANEOUS 

No. 4. Solid mahogany book trough 22% 
in. long, 914 in. wide, and 2434 in. high over all. 
Ready to assemble, with finishes.............. » 5.00" 
No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 3314 in. high. 
Ready to assemble and stain included........ $.i35° 


No. 7. Whittling kit with two shaped blocks 
for making sea captain 5'4 in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included............c0..s00 1.50 

No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 214 in., sawed to shape. 
Paint, paintbrush, instructions, etc............ 1.00 
Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 





Popular Science Monthly, 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit ee 
I will pay the postman the price shown above 


plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.). 
AMM scasiicccsnisasdetsatenaatcda bdabsanecabiibieia saduamianienamnanabtas 
PN, cckisitsizscscsiniticiepidsciplndecbcaniidecbactumintenaehacalits 
ae | EE IO 


(Print name very clearly.) 

If you prefer to send your remittance with 
this order, we will pay delivery charges. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. 
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BIG MONEY Assembling NEW 

ps4 Portable 
om OUTBOARD 

KI-YAK! 


Assemble this new light, tough 
durable, seaworthy, portable, 5 
lb. Outboard Boat in a afew hours. 
Safe, leak-proof, trouble-free, 
ideal ‘for touring, hunting, fishing, 
camping! More speed per H. P. 
more miles per gal. Our perfec sted 
aluminum -ribbed cut -to-fit con- 
struction KitGUARANTEES suc- 
cessfulassembly, easily, economi- 
callyinafew hours! Low Introduc- 
tory Prices.Rush dime for circular. 
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EAD GLIDERS 


1S S. MARKETS CHICAGO. U.S.A 








MAN'S POCKET WALLET 
OR LADY'S VANITY BAG 
it You Act Quickig 

ea 1al Demonstration Offer to prove to you that these 
beautifully grained LIFETIME Zipper Brief Cases are absolutely 
indestructible—water and scuff prool—look better—wear longer and keep 
shape indefinitely, we will give you one of these $1.00 items FREE with every 
Brief Case Purchased over $1.25. Mail your Order before this offer is withdrawn. 
GUARANTEED FOR 5 YEARS Against Scuffing and Peeling 

A Size For EVERY Purpose — Talon and Lion Zippers 
















13”x10'2”" Brown or Black $1.00—Regular Value $2.00 
1S"x1i1 so 1.50—Regular Value 3.00 
|a7"x4a1' “ 2.00—Regular Value 4.00 
| 19"x 13" ” 2.50—Regular Value 5.00 
|SAVE Send Cash, Check or M. O., We pay ia 

25c extra 


and Ins. Sent C. O. D. if desired 
417 NORTH CLARK ST. 


| MONEY TOOe 


|W. H. LONG CO. CHICAGO, ILL. 














Cleans...Sweetens.. . 


* BEE Deodorizes... 


Instantly! 




















SALE| 


“100 SHOT” REPEATER 
Latest Model 1936 Haenel 
repeating pistol. Sturdy, 
massive construction, 100 
shot magazine. Shoots B.B. 


stee I shot $4 405 >. Free—500 Shots. 
BEN ie 
PISTO etre a aa Cd. | *$695 
) 


$2.00 t osit on ¢ 
FRE. Folder on Rifies, Pistols, Etc. 


Hudson Sporting ( Goods, P-52 Warren St., New York 








Sy ee | 
MODEL 


SUPPLIES 
CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 


{GEN E’S =: 510 EAST 11 STREET 


a P. S., New York City 














PHOTOGRAPHIC 





ALMANAC 


and Bargain Book of 
CAMERAS & SUPPLIES! 
Explains latest inventions, methods 
a Rs hotography and Home Movie 
aking, for fun and profits. Offers 
patios pds of amazing, money-saving 
Bargains insti!l and movie Cameras, 






Lenses, Films, etc. equip- 

S_ ment accepted in treee, Satis- 
faction guaranteed! WRITE! 

CENTRAL CAMERA CO., Est. 1899 


0 S. Wabash, Dept. S-7, Chicago, U.S.A. 











100 PAGE BOOK No. 8 
Make Beautiful Furniture 


at a fraction of store cost. USE THE 
CRAFTSMAN new process of eo 
needing no clamps for the finest wor! 
Hard to find rare grains for all wood, 
including _ foreign hard-to-find cabinet 

ardware. Lists and illustrates 76 
blueprints of scroll patterns, in- 
lay table tops—Kits for inlaid art 
boxes, plaques, trays, book ends 
etc., that anyone can make—22 
pages in color. 


Craftsman Wood Service Co. 
2733 Mary Street, Chicago 









Big 100 page bool} 


AMERICA'S Fincat-/ 
ROYCRAFT COACHES ./2 


Breath taking beauty, amazing com- 
forts, harmonious appointments and 
precision c raftsmanship make por- 
craft Coaches America 

i : $45 50. 00 


OYCRAFT COACH CO. 
427 Mon, St. Chesaning, Mich. 


CHESANING, MICH. 











lensed 
ROYCRAFT COACH CO. 


JULY, 


1936 








HEIRLOOM CHESTS AND 
HOW TO BUILD THEM 


(Continued from page 61) 





Beveling the legs of the paneled chest. If 
a jointer is not available, use hand tools 


main plan view. This frame is notched at the 
front corners to hide the joint it makes with 
the ends of the chest. 

The back of the gallery rests on the surface 
of the top, while the ends of the gallery are 
glued to the edges of the top. The top is then 
molded on the shaper after assembling. The 
base is also assembled before the molding is 
cut on its upper edges. 

If a dado head is available, two cuts on the 
drawer front and one on the drawer sides will 
make the joint by means of which the drawer 
sides are fastened to the front. It may be done 
on the circular saw by making more cuts. For 
a particularly fine job, the sides may be dove- 
tailed to the fronts. The drawer fronts may 
also be veneered if desired. 

The correct type of hardware for this chest 
is shown, though many patterns may be had 
in the oval plates. The craftsman should 
purchase brass pulls which have been finished 
to a dull, aged-looking color. 

Colonial Chest. This design is a great deal 
simpler than«the paneled chest. After the 
boards have been glued up, grooves are cut 
on the sides and tongues on the ends. Note 
that an additional inch or so should be added 
to the length of the sides, as shown in the 
plan, to prevent the joint from breaking or 
cracking when the chest is being assembled. 
This is a necessary (Continued on page 98) 





The mortised by 0 or 


power-driven mortiser 


legs are then 
with some type of 
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Wina 
FRE E 


Trip to Europe 
._ on tthe new 

Cunard White Star 

Superliner 








OULDN'T you like to 
take a trip to Europe, ab- 
solutely free, on the Super- 
liner QUEEN MARY! Or 
could you use $50.00 in cash 


Building 
CONTEST 





money? These are only two 

of the wonderful prizes in this WONDERFUL 
IDEAL Model Ship Building PRIZES! 
Contest. Celebrate the ar- 2 Free Trips 


QUEEN MARY by 
Model of 


to Europe on the 
QUEEN MARY 
Cabin and 


rival of 
building this 18 in. 


the world’s largest ship. It's Tourist Class 
an accurate realistic Model 

designed with the coopera- $50.00 in Cash; 
tion of the builders of the also 27 other 


i . 
real ship, with all details and aiaeeccaes 


beautifully decorated in ac- 
tual colors. Anybody can do 
it; no model ship experience 
required. Just get the 


IDEAL Official 18 in. Contest 
Construction Kit $4 .00 


Kit contains every item required 


Beautiful 
Trophy Cups. 


Commemorative 
edals. 


to complete the Model, includ- Plus 10c Postage 
ing the IDEAL ‘‘Redi-Form’’ - . “ 2 
Hollow Hull; molded to exact With one-piece “Redi- 
shape and ready for mounting Form’’ Hollow Hull 


decks. Deck details printed on 
balsa wood, ready to be cut to 
hape and mounted on hull. En- 
closures for promenades, bridge, 
and other superstructure clear- 
ly printed on cardboard, with 





windows, ready to cut out and a ps ‘ 
attach. Ready materials for Patented “Redi- Form” Hollow 
funnels, masts, booms, deck Hull—No Carving—WNo Shaping 


housings and other details. 22 
cast metal life boats with dav- 
its; 2 metal anchors; 4 brass 


propellers ; cement, colored lac- 
quer, sandpaper. Large Plan, 
full size of Model, showing 


every operation, with 40 ‘‘close- 
up’’ diagrams and 10 photos of 
details; also complete instruc- 
tions for building, outfitting 
and decorating the Model. 


Get your Kit and start now. 
Entry blank, Contest Rules and 
all information packed in each 
Kit. Ask your dealer, or send 
the coupon below and get start- 
ed now. 





Superstructure, Funnels, all 
Details Included in Kit 


DeLuxe 32 in. Model 
Construction Kit—*5-°° 


Postpaid 
A larger, more beautiful Model. Kit contains shaped 
balsa wood hull, turned wood parts, Balsa decks, printed 


fibre patterns for superstructure, 60 davits, 24 life boats, 
winches, stairways, all cast metal; full size Plan with de- 
tailed instructions ; everything complete in this 

: Tene ‘$5.00 


DeLuxe Kit sent postpaid for 
Ask your dealer or send coupon below. 
Send for Catalog of Model Boats and Airplanes—5Sc 
Pacific Coast Branch: 
Model Boat & Aircraft Co., 1356 Sth Avenue, San Diego, Cal. 


Pe ee ee ee ee ae ee ee ee ee 


|] THE IDEAL COMPANY, 
28 West 9th Street, New York, N. Y. 


I am enclosing $ Please send 

items checked below:— 

[] 18 in. Queen Mary Contest Kit...................... : 
} 32 in. Queen Mary DeLuxe Kit 


| 

! 

+ 

| ) Catalog of Airplane & Boat Models 
| 

l 

| 


$1.10 
$5.00 
5e 








Name 


om ap ap om a om om an! 


Address sshcioehsainniiatedepiiusiapibiesimanepecoeiin , 


City State 


ub dus deh.atm ah depen aehe aaa ane 












Choice of Plans for the 
Laird 400, Akron Fighter 
or Navy Hell Diver. 


TRANSPARENT 
WATERPROOF 








It is easy to make this model of 
Wiley Post’s Winnie Mae with strong, 
quick-drying, Du Pont Duco Cement. 
Light in weight. To get free working plans 
send red disc from 25c tube. DU PONT, 
Dept. A-2, Wilmington, Delaware. 











GAS SAS ENGINES po 


for Model Airplanes — Boats 


The G. H. Q. ** 
ular achievement in model airplane history—ac- 
tually, one of the most powerful motors ever con- 
structed! Has broken records for amazing per- 
formance—flies mode! planes upto 10 ft. wing 
spread. Easy to start — just a twist of the 
wrist and simple as A BC to assemble. (So 
easy only @ scre ewdriver is needed ) » Beans 
running—runs 27 minutes on ounce of 
Cylinder and pisto nm lapped to within (0003. 
Kit includes pl ug, coil, condenser, tank, igni- 
tion wire, cylinder, piston, connecting rod, 
wanes cranks haft, all screws, nuts, olta, 
very part is fu y machined 
and finished No oil, gas, batteries 
or propeller included. P cetpaid for 
only $8.50. 
Ready-to-Ruan G.H.Q 
**Loutrel’ Motor complete ¢ 
with propeller blan i 
< luded: entirely assembled 
on stand. Tested and run before ship- 
ment— Performance guaranteed—1/5 horsepower at 3000 to 7000 R.P. 
No oil, gas orbatteries included. Postpaid for only $12.50. Send 3c 
for illustrated catalog including information on gas accessories. 


G. H. Q. MODEL AIRPLANE CO. 
564 Southern Boulevard Dept.S New York, N. Y. 


Loutrel’’ Motor is most spectac- 














24 
hour 
deliv- 
ery 


















HUA SN IDJEFE3 
Tool of 100! Uses 


Does away with slow hand 
work.Plugsinany light socket, 
A. C.or D.C. 110 v. 13,000 
r. p. m. For home, shop or 
taketojob. Uses 200 differ- 
ent accessories. .grinds.. 
polishes ..routs . .drills.. 

cuts..carves ..sands..saws 
--Sharpens..engraves, 

Order on our Ten-Day 
Money - back Trial. . . or 
send for FREE Catalog. 











See 
atyour 
Dealer's 





Master Craftsman’s Set 


$ 75 17 useful accessories to 
* grind, drill, polish, rout, 
And upPostpaid, 3 accessor- sand, saw, cut, engrave, 


ies FREE. Send order today. carve, ete. $5.00 Postpaid 


Chicago Wheel & Mfg.Co, 115 S.AberdeenSt., Chicago, il, 





| 


Foot Ss A 
ELECTRIC LANTERN 
@ 2 lights on adouble onee A 


switch. 800 ft.spot light from 
broad flood- 








front reflector; 
light from top. 
80 to 100 Hours Light from 
One 6-Voit Dry Battery 
The most powerful, serviceab] 
electric lantern for all needs— 
fishing, camping, touring or home. 
6%” high. Unbreakable lens. At sport, 
hardware, electrical dealers or write. 


Delta Electric Co., Marion, ind. Dept. 400 
A GENUINE DELTA 





(LESS BATTERY) 

























SIX SCOTTIES 
TO WHITTLE 


A brand new Kit contain- 
ing material for whittling 
SIX interesting little 
Scottie dogs, each in 
different characteris- 
tic pose. Each Scottie 
is about 2 inches long 
and the six wood 
blocks supplied, are 
ready cut to the correct 
outline. Nothing else 
needed but a pocketknife. 
Complete Kit containing 
6 shaped blocks, paint and 
brush, pocket sharpening 
and complete illustrated step- 










material for eyes, ! 
by-step instructions will be sent for only $1.00 post- 


stone, 


United States or Canada. Get started in 


paid in the 
NOW. It’s easy with this new Kit. 


this new Hobby 


POPULAR SCIENCE MONTHLY, Dept. 76 











SAFE and HARMLESS 


blanks 





Celebrate the 4th; shoots 22 
only; construction and finish same 
hi-grade firearms. No permit required. 
For starting races, theatricals, training 
dogs, ete 
8 Shot Blank Revolvers, de ab le action, 22 cal J 
8 Shot Blank Revolvers, D.A., peari stock ¥ 
Sees epee Antomatts ‘ eal Jilly ejec tor& loader 3.95 
2 Sho rre!, derringer type, 22 .95 
100 Blanks FREE. with each. Extra enateidipes OOP Witicéicce .50 





$2 Deposit required on COD's. Send 3c atamp for bargain catalog; 
Rifles, Firearms, Air Guns, Telescopes, Knives, Binoculars, et 


Lee SALES co. ** {Bept. , P.)38 West 32nd St., N. Y. City 





Lower Power 2% 
Reduee Fire Hazards 100% 


almost unbelievable economy. Fuel cost 


or 








All WITTE Diesel users report big savings and 


horsepower only 2 cents per day. Streamline de- 
sign. Cash or liberal terms. Immediate Delivery. 


WITTE DIESEL LIGHTING PLANTS— 


222 B Oakland Ave., 





353 Fourth Avenue New York, N. Y. 











Stripe your own 


AUTOMOBILE 


Anyone can stripe a car with a 
ROLL - A- STRIPE. You can 
save the price -j your striping 
ob and earn moneydoing others. 
Specially knurled roller and de- 
pendable gauge. Paint, lacquer, 

enamel! or varnish may be used. 

mpeg) ~~ furniture, models, 

your Dealer today or 
be nd direct. Postpaid $1.50. 


-__ MODCRAFT INDUSTRIES, Dept. C-7, 2908 W. Nordica Ave., Chicago, lil. 














per 


AS. 
Furnish Electiic Light and Power 
for less than ONE CENT per KILOWATT. 


WITTE ENGINE WORKS 


D.C, 


KANSAS CITY, MO. 








HEIRLOOM CHESTS AND 
HOW TO BUILD THEM 


(Continued from page 97) 


precaution, for cedar is very brittle. If the 
joint is snug, as it should be, the slightest pres- 
sure will split the wood at the joint unless this 
precaution is taken. The extension may be 
sawed off after theclamps have been removed, 
and the joint planed and sanded smooth. 
The bracket feet are mitered, glued, and 
bradded at the corners. They are joined to 





The rails and stiles for the paneled chest 
are tenoned quickly by using the dado saw 


the chest by screwing the corner blocks, by 
means of which they are braced, to the floor 
of the chest. 

A chest of this type may be quickly made 
if one has a circular saw with which to cut 
the tongues and grooves, and a jointer to 
plane the boards and straighten the edges for 
gluing. 


VARNISH FINISH BEST 
FOR CEDAR CHESTS 


ALTHOUGH many craftsmen are under the 
impression that Virginia red cedar should be 
stained, the reverse is true: it should not be 
stained at all. The color contrast between the 
raw sap and the deep colored heartwood is 
beautiful and there is no point in using astain. 

The following steps should be followed in 
finishing: 

1. Fill all chipped or broken-knot portions 
with stick shellac of matching color. Apply 
this either with a knife and alcohol lamp or 
with an electric soldering iron of small size. 
Cut off the surplus shellac with a sharp chisel, 
and sand it clean and level. 

2. Seal the entire outside of the case with a 
good grade of four-hour floor varnish reduced 
with two parts of pure turpentine to one part 
of floor varnish. Let dry twenty-four hours 
in a warm room. 

3. Putty glaze with matched putties and a 
flexible putty knife all portions of torn-out or 
chipped grain not treated under step No. 1. 
Dry overnight and sand with a felt block and 

4/0 paper, or by hand without a block. 

4. Revarnish with full-body varnish, brushed 
out carefully. Dry forty-eight hours in a warm 
room. 

5. Sand with a 6/0 paper and revarnish. 
Dry forty-eight hours in a warm room. 

6. Rub with FFF pumice stone, felt pad, 
and crude oil. If the latter is supplied in too 
heavy a body, reduce with gasoline to a water- 
thin body. Clean with dry cloth—R. G. W. 


LATHE AIDS IN BORING HOLES 
EDGEWISE THROUGH BOARDS 


BorinG long holes edgewise through boards 
where there is little leeway presents a problem, 
but it can be overcome as follows: First drill 
the holes between lathe centers with a twist 
drill the diameter of the screw of the bit, go- 
ing halfway through from each side. This lines 
up the holes properly. The bit can then be 
put in the lathe and the holes bored without 
splitting the wood because the small holes act 
as guides and prevent the bit drawing in too 
rapidly —Cuartes E, EvertncHAM. 











mention POPULAR SCIENCI 


MonrTHLY 


when answering advertisements in this magazine. 
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SLIDING CANOE SEAT AND LEEBOARDS 


(Continued from page 72) 


running across the canoe and clamped to the 
wales, is used. If the thwart is made to ac- 
commodate a sliding seat, the canoeist will be 
able to get his weight well out over the wind- 
ward side to ballast the canoe. Extra long 
clamps rigged to hold the thwart in position 
distribute the strain over a larger section on 
the wale. 


AILS, end blocks, cleats, and seat may be 
made of spruce, if weight is a considera- 
tion; but for the rails, beading, and seat, some 
wood that will not wear so readily is to be 
preferred, such as ash, oak, or maple. The 
beading is glued and nailed to the outer edges 
of the rails as shown with 6-penny finishing 
nails set at 3 in. intervals in carefully drilled 
holes, the heads being driven below the sur- 
face and covered with plastic composition 
wood, putty, or plugs before finishing. Trim 
away both edges of the working face of the 
rails with a sharp chisel, rounding the face to 
reduce the friction surface, and sand to a 
smooth surface. 

The end blocks should be carefully squared 
on the sides and outer ends and must be ex- 
actly the same width in order that the seat 
may run perfectly. 

Drive a fine finishing nail just through the 
end of each rail. Coat the rails and the sides 
of: the end blocks with waterproof casein glue, 
and lay the pieces out on a smooth surface for 
assembly. Tap the nails in a bit and test with 
a large square before driving the nails in un- 
til only the heads project slightly. Drive four 
more nails, test with the square again and, if 
satisfactory, drive all eight nails home and 
set the heads. Now fasten the joints more se- 
curely with carefully spaced 2-in. flathead 
brass screws, four screws to each end of each 
rail. 

The mortises for the hooks and angles 
should be a hair-line fit. Note that the hook 
must project enough to allow the %-in. end 
of the leeboard to fit between it and the face 
of the end block and that it will be necessary 
to set the angle back into the block to form a 
perfect full-face bearing between board, end 
block, and angle, thus holding the board at 
right angles to the line formed by the rails. 
Once the mortises are correct, drill five holes 
through each hook and end block, and drill 
and tap the angle to receive bolts, as indi- 
cated in the side view. 


F ONE clamp bolt is to be used at each end 

of the seat, a hole must be drilled right 
through the end block and.angle, and the head 
of the clamp bolt sunk enough to allow the 
hook to be placed over it. Where a clamping 
cleat is used, the holes for the bolts should be 
drilled at each side of the angle, the heads be- 
ing dropped just enough to clear the sliding 
seat. In either case the bolts must be located 
sufficiently far from the inner face of the an- 
gle to make room for the wale and side of the 
canoe, as well as for some slight adjustment 
fore and aft to secure a balance between 
boards and sail pressure. 

The clamping cleat should be about 16 in. 
long by 34 in. by a maximum of 2 in., taper- 
ing to 1 in. at either end. Just opposite the 
angle, the cleat is fitted with a stiff metal 
plate that projects upward and meets the un- 
derside of the end block as shown in the side 
view. The upper face of the cleat meets the 
underside of the wale, distributing strains 
from the leeboards and sliding seat over a 
longer section of the hull. 

The metal center strap need not be of par- 
ticularly heavy metal, but the angles should 
be sharply turned. It should fit the surface of 
the seat closely. Bore and countersink each end 
for four screws just long enough to miss show- 
ing inside the rails. 


The seat should be made of 1-in. stock, 
which, if routed as indicated by the dark 
markings in the sketch, will be light enough 
without being unduly weakened. Lay it be- 
tween the beadings and work to a smooth run- 
ning fit. Pencil mark the sides of the seat just 
above the beadings and round the top to the 
markings. Stops of hardwood are screwed to 
the ends to prevent the seat from running out 
from under the center strap. 

Finish the board as described for the lee- 
boards, but put no varnish along the working 
edges of the seat nor upon the upper faces of 
the rails. These parts are given a thorough rub- 
bing with beeswax and paraffin. 

Bending the heavy brass angles is quite a 
job unless done in the right manner as they 
must be a full 4+ in. wide by 10% in. long by 
¥ in. thick. Four inches of the length is bent 
to a right angle to fit the underside of the end 
block. Place the short end in the vise and 
clamp a 2- or 3-ft. board to the projecting 
end. With this leverage force the bend as de- 
sired. The hooks, being of lighter material, 
are not so difficult to bend. It is best to bore 
the pivot bolt holes in the angles after the 
angles are in place on the thwart. 

The pivot bolts should be 3% in. in diameter 
and barely long enough to project through 
angle, board, and wing nut—approximately 
134 in. The heads of these bolts should be 
filed away until only about 3/16 in. thick and 
carefully smoothed and rounded. Large wash- 
ers placed beneath the wing nuts increase the 
bracing effect and lessen the chance of split- 
ting the board. 


FILTERED DEVELOPERS 
GIVE BETTER PHOTOS 


PINHOLES and ghost- 
like streaks on photo- 
graphic negatives and 
prints, assuming prop- 
erly mixed solutions, are 
almost always the re- 
sult of unfiltered baths. 
Wise amateurs and pro- 
fessionals filter all their 
solutions except those 
that contain pyro. The 
ardent miniature worker 
even filters his hypo 
each time before he uses 
it. Improper filtering, 


however, can slow upa_ | 
developer because it ex- 
poses it for a compar- | 


atively long period to Jj 


the air and allows it to 
become so oxidized that 
its action is at least 
erratic. 

A good method is to 
fill a rather small-necked 
bottle with the freshly 
mixed solution and cover its neck with a pad 
consisting of a layer of cotton and one thick- 
ness of clean cloth. Hold this in place with a 
rubber band. Turn the bottle upside down 
over another bottle with a larger neck, and 
the filtering will proceed with no further at- 
tention and minimum exposure to the air. 

If you prefer filter paper, use it in place of 
the cotton, but retain the covering cloth so 
that the weight of the solution in the upper 
bottle will not rupture the paper. 





LOCK NUT FOR PIPE OR CONDUIT 
IMPROVISED FROM A COUPLING 


WHEN a lock nut cannot readily be obtained 
for use on pipe or conduit, saw off a section of 
a coupling of the correct pipe size and use it 
instead.—Lovuis N. GoopMAN. 
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WITH THESE 
NEW FILES 


Nicholson, Black Diamond and 
McCaffrey Files are the newest, most 
improved files ever offered to the ex- 
pert craftsmen who do such fine work 
in their homes. 

These files have up to 3 times as 
many cutting edges per square inch. 
Reserve cutting edges go to work as 
old ones wear down. Modern con- 
struction tends to eliminate skidding 
or slipping to right or left. 

Files that remove more stock .. last 
longer .. do more accurate work .. on 
metal or wood . . no wonder crafts- 
men are making all types of projects 
and making them better with Nichol- 
son, Black Diamond or McCaffrey 
Brands. At your hardware store. 
Nicholson File Company, Providence, 
R. I., U. S. A. 


PATENTS PENDING 


al 
A FILE FOR EVERY PURPOSE 


99 
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NATIONAL HOMEWORKSHOP GUILD CLUBS 


(Continued from page 65) 


of W. W. Cranford and under his supervision 
constructed a number of folding deck chairs. 
The meeting also served as a demonstration 
of a codperative club project on a line-produc- 
tion basis. Ten extra chairs were made for 
members wishing to purchase them at cost. 
All metal work was finished and woodwork 
about eighty-five percent completed in two 
hours and forty-five minutes. 

Mount Vernon (N. Y.) Homecrafters Club. 
George Hermann has been elected president ; 
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0) 4) Meda They're all talking about 
it—master craftsmen, work } 
shop specialists, lovers of } 
tine precision equipment 
because never before has 
uch a modern back-geared 
crew-cutting lathe been 
offered at uch a_ price. 

10” swing, built-in adjust- 
able counter-shaft, V-belt 
drive, automatically revers- 
ible power feeds. Cuts 4 to 
96 threads per inch. .001 
accuracy Sold on easy 
terms with 2 weeks trial. 
$14.45 to) Send coupon TODAY for 
| ( rn of lathes drill 
$39.45 $¢ 1d tools 
So “FREE CATALOG 











Please send your latest catalog | 
Name 

Addre 

City and State 


ATLAS PRESS CO., 755 No. Pitcher St., Kalamazoo, Mich. 


ENARG EMENS 


Is br hetegraph y ye on hobby? Do you rent 
rofitab|e siness at home? 
koro ENLARGEMENT TS for y« sarsel if 


5 our cost Sceach and less 
OM 








The Ideal Photo Enlarger is AUT AT- 
No experience C d Also 
COPIES an sie ture. $5.94 COM- ANY | 
4 PLETE. Interesting circular FREE SIZE 
IDEAL-X, 122 East 25th Street, NEW YORK | 





Radio Servicemen who build their own ra- 
ind radio devices know that depend- 
parts by responsible manufacturers are 
essential. That's why so many come to the 
world’s greatest radio SERVICE organiza- 

for ae e not only are you assured of quali 
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any issue of Popular Science Monthly. 
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Major James D. Kent, vice-president ; Joseph 
Dickman, secretary; Fred Schail, treasurer; 
Fred Pioreck, librarian. The club is con- 
ducting a drive for new members, and an ex- 
hibition will be held in June. The Recrea- 
tion Commission has granted the club permis- 
sion to use the top floor of the Arts and Crafts 
Building as a clubroom, and machinery is 
being installed which may be used by the 
residents of Mount Vernon. 

St. James Workshop Club, Montreal, Can- 
ada. Jacob Markow is president of this group, 
which was organized recently. William Lav- 
ers is vice-president; Rebecca Markow, sec- 
retary; Samuel Smith, treasurer. 

Dunkirk (N. Y.) Homeworkshop Club. 
The members visited a local machine shop 
where demonstrations were given on the use 
of the shaper, milling machine, and metal- 
cutting lathes. A group has been formed in 
radio building, and talks are given on radio 
topics to interest the other members. 

Sterling Hobby Guild, New York, N. Y. 
Ten hobby enthusiasts recently formed this 
club and elected John Lake president; Isami 
Doi, vice-president; George Laughton, sec- 
retary; Ruth Peller, treasurer. 

New Bedford (Mass.) Woodcraft Club. 
Asa Auger displayed his extensive collection 
of wood samples at a recent meeting. A fol- 
lower of this hobby for the past ten years, 
Mr. Auger told many interesting stories about 
his collection, which includes more than 250 
specimens from almost every country in the 
world. ... Meetings are held twice a month 
in the workshop of the ‘secretary-treasurer, 
Edward F. Frawley, and are open to all per- 
sons interested in woodwork. The club has 
a membership of 25 at present. 

Fall River (Mass.) Homecraft Club. 
George Legault was elected president at the 
organization meeting recently and Oscar E. 
Briand, secretary-treasurer. The board of 
governors consists of Albert Boutin, Clifford 
Schlemmer, and Raymond Murray. 

Brookhaven (Miss.) Homecraft Club. 
Members have constructed about 300 toys 
and 75 household items during the past six 
months. A. B. Carruth has been elected presi- 
dent and John S. Coleman, secretary. Wil- 
mer Roberts is in charge of exhibits; Roger 


Coleman, publicity; John Williams, club 
photography. Meetings are held every Wed- 
nesday. 


Southeast Homeworkshop Club, Hunting- 
ton Park, Calif. Ben F. Worcester has been 
elected president of this new club; Ernest 
Firth, vice president, and Charles B. Cerates, 
secretary-treasurer. 

Madison (Wisc.) Homeworkshop Club. A 
typical homeworkshop was set up and vari- 
ous projects displayed by members at the 
annual home and food show conducted by the 
Wisconsin State Journal and Capital Times. 
The club also participated in the annual hob- 
by show in the local Y. M. C. A. The Hobby 
Council, representing various organizations 
including the Homeworkshop Club, sponsors 
a “Hobby Hour” every Sunday morning. 
Many toys were made by the club for the 
Empty Stocking Club last Christmas. Meet- 
ings are held on the second and fourth Wed- 
nesdays. 

Capital Homecraft Club, Washington, D. C. 
Joseph Chlopicki was host to the club recent- 


ly and displayed a Queen Anne coffee table 
and a lamp which he had just completed. 
Plans for the spring and summer were dis- 
cussed at the home of H. E. Middleton, fol- 
lowed by a conference on shop and craftwork 
problems. 

Lackawana Homeworkshop Club, Pentic- 
ton, B. C., Canada. Francis Suckling is presi- 
dent; Alan Forster, vice president; Warren 
Williams, secretary; Dick Forster, treasurer. 

Wilmington (Del.) Homecraft Club. Or- 
ganized recently, this club is growing rapidly 
and plans to take part in the local Art Week 
observance. Permanent officers have been 
elected as follows: James A. Oberly, presi- 
dent; O. L. Dunn, vice president; John H. 
Davidson, secretary; G. W. Longacre, treas- 
urer; Charles D. Painter, publicity secretary ; 
James S. Wilson, librarian; Kenneth Mc- 
Knight, George W. Ludwigson, and Earl L. 
Hood, board of governors. Committee chair- 
men are Charles R. Barbon, membership; 
John T. Mason, activities; Robert J. Smith, 
information. 

Mount Clemens (Mich.) Homeworkshop 
Club. Meetings have been discontinued un- 
til September when the club expects to have 
new, large headquarters and to conduct 
classes in woodworking, metal working, and 
mechanical and architectural drafting for 
young men and boys who do not have access 
to the high school. It will be backed by the 
City Commission and the county supervisors. 
There are twenty members at present. Offi- 
cers are W. R. Coates, president; Rubin 
Ghainer, vice president; Carl Brandenburg, 
treasurer; John W. Riley, secretary. 

Brookhaven Homeworkshop Club, Chester, 
Pa. Fourteen persons recently formed this 
club and elected the following officers: George 
T. Whiteley Jr., president; Francis W. Jack- 
son, vice president; Norman L. Whiteley, 
secretary; Edward P. Marshall, treasurer. 

San Diego (Calif.) Homeworkshop Club. 
Jens Thompson demonstrated the use of vari- 
ous lathe tools at a meeting held in a local 
hardware store. In using the 1-in. skew chisel, 
he made the finishing cut without the use of 
rests to show that the tool is simple to use 
when properly held. He also demonstrated the 
gouge and then allowed the members to try 
wood turning under his supervision. 

Miami (Fla.) Homecraft Guild. Unlike 
most clubs, this organization plans an active 
summer because the members are too busy 
during the winter tourist season to spend 
much time on craftwork. Membership has 
jumped from fourteen to over fifty during 
the past year. Three exhibits were held at 
hardware stores, and the first annual compe- 
tition closed May 28. Committees follow: 
rules and regulations, James M. Elliott, Sey- 
mour Brandes, Royce Chalmers, J. M. Davis- 
son; exhibits and publicity, Will Smith, 
George C. Summerer, H. D. Yancey. Club 
headquarters are maintained on the fourth 
floor of the Miami Herald. Any craftsman 
visiting in the greater Miami area is invited 
to attend meetings. A library has been es- 
tablished, with Harry Lowe, Jr., as librarian. 
Officers are James M. Elliott, president; Sey- 
mour Brandes, vice president; A. E. DeVille, 
second vice president; Will Smith, secretary; 
Royce Chalmers, treasurer. 

Wood-Ridge (N. J.) Homeworkshop Club. 
Four hundred persons attended the three-day 
second annual exhibition held recently. Ap- 
proximately ninety pieces were on display. 
Seven prizes, consisting of tools and materials 
donated by local merchants, were awarded 
according to popular vote as follows: first, 
G. N. Schalk, inlaid picture display; second, 
E. Kohl, bird cage in metal; third, H. G. 
Hoffman, walnut sewing cabinet; fourth, 
F. G. Overbaugh, maple colonial lamp; fifth, 
F. G. Wormuth, (Continued on page ror) 
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walnut cigarette music box; sixth, R. Neives, 
chestnut radiator cover and bookcase; seventh, 
L. J. Messenger, mahogany occasional table. 
Door prizes made by members were also dis- 
tributed each night. The Popular Science 
Craftwork Award—a sterling silver medal— 
was presented to H. G. Hoffman for outstand- 
ing all-around craftsmanship. 

Columbia Homeworkshop Club, Paterson, 
N. J. Howard Beattie has been elected presi- 
dent; Herbert Langer, vice president; James 
Fox, secretary; William Barth, treasurer. 
Meetings are held weekly at the president's 
| home. 


Lakeside Homeworkshop Club, Muskegon, 
Mich. Eleven workshop enthusiasts recently 
formed this club and elected Frank Pedler 
president; Clarence Redman, vice president; 
Floyd Lewis, secretary. 

Fowler (Kans.) Homeworkshop Club. Rich- 
ard Keith was elected president at the organ- 
ization meeting; Clarence C. Youse, vice pres- 
ident; Glenn Himes, secretary. 

Inland Workshop Club, Spokane, Wash. 
This group and the Spokane Homecrafters 
recently codperated with the Associated Lum- 
ber Industry through its Hoo Hoo Club and 
the local office of the National Association of 
Wooden Box Manufacturers to stage a three- 
day homecraft exhibit in the Knights of Co- 
lumbus Hall. Extensive publicity drew thou- 
sands to the exhibition, which was so success- 
ful that the Hoo Hoo Club plans another for 
next year. The Craft Club of Moscow, Idaho, 
received the most prizes... . The Inland Club 
inaugurated and supervised a general course 
in woodworking at a local high school this 
year. The course covered sixteen evenings un- 
der the supervision of two manual arts teach- 
ers. Some unusual projects were started, and 
the course has proved so helpful that similar 
courses will be presented next fall. 

Topeka (Kans.) Homeworkshcp Club. 
Members have been invited to submit plans 
for arranging the new headquarters of the 
club. 

Homecraft and Modelmakers’ Guild, Rich- 
mond, Va. Arrangements have been completed 
for the annual contest and exhibition to be 
held in the Richmond City Library. 

Greenwich Village Homecraft Club, New 
York, N. Y. Raymond G. Foley has been 
elected president of this new group; Rabrun 
E. Steagall, vice president; William J. Kelly, 
secretary-treasurer. 

Lowell (Mass.) Homeworkshop Club. Remy 
Bertrand is president of this group, the second 
to be organized in the city. Leo Hubert is vice 
president; Real Bolduc, secretary; and Emi- 
lien Gagnon, treasurer. 


MEMBERSHIP IN GUILD 
NOW OFFERED FREE 


HE National Homeworkshop Guild is 

anxious to help you organize a home 
workshop club among your friends and neigh- 
bors. By filling out the coupon below and 
sending it with a stamped, self-addressed 
envelope to Guild headquarters, you can ob- 
tain complete information without obliga- 
tion. No membership dues are now required. 














National Homeworkshop Guild 
347 Fourth Avenue, New York 
I want to take advantage of your special free 
offer and organize a home workshop club in my 
own neighborhood. Please send me all the neces- 





sary information. I am inclosing a large (legal 
size) envelope, self-addressed and bearing a three- 
cent stamp. 
UIE Scola eniandasisiniccahesiiubacatinaranionnamscaticseaaaiiee 
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New 1936 Model 


inne SOUTH BEND 
9x 3’: WORKSHOP 


$700 


LESS 
MOTOR DRIVE 


Weight 
310 Ibs 
Crated 


1936 model 914” x 3’ Work- $9825 
shop Bench Lathe with Hori- 

zontal Countershaft, 14 h.p. reversing 
motor, switch, and belting as shown. 


EASY PAYMENT PLAN 


You may install any size or type of 
South Bend Lathe, complete with all 
necessary attachments, chucks, 
tools, etc., on South Bend’s new easy 
payment plan which requires a small 
down payment and a small amount 
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ute FOR THIS 24- PAGE 


Shows and describes in detail 
this new 1936 Workshop Lathe 
in 8 different drives and 4 bed 
lengths. 
anyone interestedin metal work- 
inglathes, Sent Postpaid, Free! 
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A BACK-GEARED SCREW- 
CUTTING PRECISION LATHE 


THIS new 1936 model 9 x 3’ Workshop Lathe 
is a precision lathe capable of handling the 
finest, most accurate jobs in manufacturing 
—in the tool room, home workshop and 
automotive machine shop. 


10 new features include: (1) Twin Gear Re- 
verse for right and left hand threads and 
Automatic Carriage Feeds; (2) Ball Thrust 
Bearing on Headstock Spindle; (3) New Im- 
proved Tailstock—and seven other important 
improvements. 


38 practical attachments; many new, are 
available to use with this lathe for milling, 
grinding, draw-in collet chuck work and 
other manufacturing and machine shop 
jobs. Write for catalog shown below! 


SOUTH BEND LATHE WORKS 
836 E. Madison St. South Bend, Ind., U.S.A. 





Free Book! 


A valuable booklet to 





| Automobile Racing NEW BOOK 


( Fourth Edition) 

Nine Chapters—66 illustrations, dirt, midget and cham- 
pionship cars and drivers. How to build cars and bodies 
14 working drawings. Converting 
stock cars to 135 m.p.h. racers. 
Answers all questions on speeding 
up cars, balance, speed. revs, rules, 
specifications, track records, ° 
Postpaid $1.00 C.0.D, 31.13. 
Order NOW. Ray Kuns, Dept. D, 
Madisonville, Cincinnati, 
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We supply small BALLOON TIRES 
(10’’x2.75’’ etc.) of NATIONALLY 
KNOWN MAKES— Metal Wheels 
equipped with Ball Bearings, alsoother 
parts at MOST REASONABLE PRICES. 


Start at once to build your own, also make 
money in spare time building for others. 


NS WRITE TODAY for FREE catalog. 


BILD-UR-QWN DEVICES 
) le 
Tlow ts the time to build Youn SOAP BOX RACER 


5237 w. LAKE ST. « $ CHICAGO, ILL. 











Dhue 


WESTERN 
UNION fz 
NAME of 
NEAREST 
DEALER / 


Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 






LUSTAQUIK ENAMEL 


For bright, colorful, durable and waterproof furni- 
ture, woodwork, wicker and metal surfaces, indoors 
or out. A self smoothing enamel. Easy to apply. Dries 
in 4 hours. Leaves no brush marks. All newest colors. 


Write Dept. 41, for booklet in natural colors, Free. 
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Eye of X-Ray 


Makes New Discoveries 


Science—inseparable partner of 
modern medicine—takes another 
stride forward with this new full- 
length X-Ray machine. Thanks 
to its unprecedented explorations 
into the human body, some diag- 
nosis — heretofore impossible — 
have become quite simple and 
man will benefit accordingly. 





Naturally, any new development 
of such importance has its place in 
““POPULAR SCIENCE”, Paramount's 
series of sound-and-color shorts, 
and here you find it in the latest 
edition thrilling thousands 
upon thousands of movie-goers. 


Visit the X-Ray laboratory with 
the “POPULAR SCIENCE” camera- 
man; see this new machine operate 
as the “POPULAR SCIENCE” nar- 


Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 





nw POPULAR SCIEN¢ 


rator explains it. See, too, Pro- 
fessor Jacobson’s man-made 
earthquakes which shake scale- 
model buildings and enable archi- 
tects to correct their plans before 
a shovel of earth has been turned. 
Tour the factory where tiny gaso- 
line motors for model airplanes 
are rushed through on a mass- 
production basis. Study the 
metamorphosis of the caterpillar 
into a beautiful butterfly. See 
science’s latest contributions to 
the kitchen, among them a hot- 
cake machine that will bake 500 
cakes in less time than you can 
tell about it. 


Everyone enjoys “POPULAR SCI- 
ENCE” but those who get the 
greatest kick out of it are you who 
read this magazine. 





CG Garamount Gictuete ——_ 


E MoNTHLY when answering advertisements in this magazine. 














SOLVING THE MYSTERIES 
OF THE INSECT WORLD 


(Continued from page 43) 


moving the focusing knob slowly upward and 
then downward. 

You will discover, in this way, that there 
are two sets of hairs, pointing in opposite di- 
rections. That is, some are on the upper sur- 
face, pointing toward the microscope objec- 
tive, while others are underneath, pointing 
downward. This gives you a clew to the in- 
genious structure of the wing as a whole. It 
consists of two very thin, transparent mem- 
branes stretched, like the silk of an umbrella, 
over the stiff ribs or veins. The upper mem- 
brane is attached to the ribs, in most cases, 
more firmly than the lower, as you can deter- 
mine by peeling off the membranes with dis- 





Part of the antenna of a moth, as seen by the 
microscope. Note the elaborate rows of hairs 


secting needles and fine-pointed tweezers. 

When examining wings, particularly those 
covered with scales that glint with startling 
beauty when illuminated by reflected light at 
the proper angle, you will find it convenient 
to be able to turn the wing so that the angle 
can be varied. A handy tool for doing this is 
made by gluing a bottle cork about a half 
inch long to a short strip of thin wood, one 
end of which projects a quarter inch or so be- 
yond the cork; and then pushing a sewing- 
machine or darning needle through the cork, 
near the top. Fasten the wing to the needle 
point with a bit of wax or glue, and clamp 
the device to the stage with one of the spring 
clamps, which engages the projecting part of 
the wood strip. A knob, for turning the needle 
easily, can be made by filling a knurled bind- 
ing-post nut with solder and inserting the 
outer end of the needle into the hole before 
the solder hardens. 


HE ingenuity of nature as displayed in 
the insect world crops out strongly in the 
hymenopterans, those insects whose winged 
members have two pairs of membranous wings 
in tandem. From an aerodynamic standpoint, it 
is desirable to have a large-area wing of unbro- 
ken surface; but from the standpoint of com- 
pactness, it is desirable to have a wing that can 
be folded back. Therefore the hornet, the wasp, 
and the honeybee, among others, have wings 
equipped with a strange-looking mechanism. 
Along the forward edge of each rear wing 
is a row of tiny, curved hooks, looking some- 
thing like the claws of a cat. The rear edge 
of each forward wing is curved over to form a 
groove. When the insect is at rest, wing sec- 
tions on each side are folded back separately. 
But when the wings are extended for flight, 
the tiny hooks slide into the grooves ahead of 
them, securely locking the two sections to- 
gether. This ingenious mechanism is perhaps 
seen best in a hornet, with the wasp and 
honeybee almost as good. 
Wings of many insects, such as crickets, are 
equipped with sound-producing devices. The 
common house (Continued on page 103) 
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Each with 3 Instantly Changeable Jaws 
— No. 1, for all Pliers, Wrench, and 
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WIRE, Chain, Spring-making, Fence work . . 
with 1001 Applications! 
@ 2 New Pocket Machine Shops. . 
that Give you a 10-to-1 Power-gear, 1-TON Grip; 
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CORD HANDICRAFT 
Develop a Hobby! This useful craft is rapidly in- 
creasing in popularity. Our Catalog and samples 
FREE, or enclose 10c for beginners’ instruction 
book'et, catalog, and samples. MAL 
OFFER: Onur regular $1.00 Instruction Book to- 
gether with the 50c Beginners’ Outfit all for $1.00. 
Educational, Practical. Start today! 

P. C. HERWIG CO. 
Square Kno*t Headquarters 
121 Sands St. Dept. P-6 Brooklyn, N. Y. 
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“ Clearly bring distant object close to your eye. Easily 
$3 see far away subjects magnified with this TESTED 
- Super 40 Power Telescope. Look from your roof 
(ag or out of your window and far away sights become as 
clear as if you were on the spot when focused with this trusty WIN- 
NERSCOPE. See the moon, stars, ships, sport events, etc. Can also 
be used as a microscope for scientific observation. Have fun with far 
away neighbors. Look at what they are doing and phone and tell them 
about it. They will wonder how you know. . makes objects miles away 
appear in front of you. A scientific achievement that defies competi- 
tion. Durably made, brass bound, 4 powerful lenses, 1 foot long closed, 
about 3 feet open. Made in U. S. A. 
SPECIAL FREE OFFER Orderat once! We willinclude a genuine pock- 
et telescope that closes to two inches. Fits the vest pocket! Great to 
carry for emergency sights, Send No Money! l’ay postman $2.48, plus 
postage, on arrival, or send $2.48 with order and get postage free. 
J. H. WINN MFG. CO., Dept. T107—124 W. 23 St., New York 
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Turning and 
Joining 
MANUAL 
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Many illustrations. Full cloth bound $1.00. 
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OF THE INSECT WORLD 
(Continued from page 102) 


cricket has a drumlike area in its upper wings, 
bounded by a thick vein covered with horny 
ridges. Adjacent to this ridge in each wing is 
a notched “bow” resembling a file. The cricket 
produces its characteristic song, the micro- 
scope indicates, by rubbing these bows across 
each other, so as to make the drumlike area 
or tympanum vibrate. 

Among the marvels of the insect world 
which the amateur microscopist can investi- 
gate at first hand is the compound eye. The 
house fly, the bee, the dragon fly, and other 





Some of the six-sided lenses in an insect’s 
compound eye. The outlining is black pigment 


insects see their way about, not with a single 
pair of eyes, but with many, perhaps many 
thousand, tiny eyes, each as remarkable a 
piece of optical equipment as the microscope 
with which you view them. Collectively, these 
myriads of eyes occupy a considerable portion 
of the insect’s head, and appear as two dark 
organs which frequently come together in 
front. In addition, insects usually have several 
single eyes, situated between the two com- 
pound ones. 

If you place the head of, say, a mosquito 
on a slide and look at it, you will see the eyes 
as large, black masses through which no light 
passes from the mirror below. The edges of 
these black areas have a border made up of a 
series of little, glasslike bumps, remarkably 
even and uniform in shape. These are the outer 
surfaces of the numerous lenses which happen 
to lie in the plane of focus. 

After an insect head has been allowed to 
stand in water until it has become soft and is 
easily torn apart, you can peel off the outer 
layer of the compound eyes. Scrape all of the 
black pigment from the inside surface, wash 
the layer, dry it, and lay it on a clean slide. 
You will find that it is a rather stiff, concave 
shell. To flatten it, make several cuts around 
the edge with a sharp scalpel, each cut extend- 
ing a little way toward the center, and press 
the specimen flat against the slide with a cover 
glass. Look at it through the microscope, and 
you see a collection of tiny lenses. In most in- 
sects, these are six-sided. 


HIS is the corneal layer of tiny lenses that 

focus light rays entering the compound 
eye. It is one of the most wonderful pieces of 
mechanism that you will find in the insect 
world. 

Each tiny lens is composed of two plano- 
convex lenses, arranged with their flat sur- 
faces together. Why two lenses? The answer, 
the investigators say, is found in the fact that 
the refractive indexes of the outer and inner 
lenses are different, just as your microscope 
lenses, if they are corrected for certain defects 
such as the inability to focus colors properly, 
are made of two kinds of glass. Thus nature, 
millions of years ago, produced in the eyes of 
insects a lens combination that human optical 
experts only recently succeeded in duplicating. 

Each pair of (Continued on page 107) 
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AT LAST anyone can own a New Royal Port- 
able Typewriter! Prices are low now and 
terms are easy-—only a few cents a day! 


Brand-New Genuine Latest Model 


GREATEST VALUE 
IN ROYAL'S HISTORY! 


With many exclusive 
improvements, including Touch Control—‘‘it 
adapts the key-tension to your exact finger- 


pressure;” Finger Comfort Keys; Standard 
Office-style Keyboard, Easy to use. Perfect for 
student, teacher, or business man. 


ACT QUICKLY! 


LEARN TOUCH TYPING 

FREE! this summer. Type like an 

@ expert in the fall, be ready 

, for school or business. 

. Royal’s simple system shows you how 

—free with every New Royal Portable. 

CARRYING CASE, Handsome. Compact. 

Typewriter easily and quickly removed. 

May also be used as extra luggage case, 
*Trade-mark for key-tension device. 








Royal Typewriter Company, Inc., Dept. P. S. 76 
2 Park Avenue, New York City 

Please give me details coneerning special low-cost 
purchase plan on New Royal Portable, 





Quote trade-in allowance on my...... 
Typewriter, serial number.......... 
Name : a ————— 
eS 
City State. 








HIGH POWERED TELESCOPE 
Genuine Brownscope 15 Power Multiple Lens Long Range 4 
Telescope. This giant telescope is excellent for view- 
ing distant objects, people, moon, stars, etc. 
5 sections. Approx. 3 ft. long. Fine len- 
ses. Brass bound. Only $1.69 post- 
paid. C.O.D. 24c extra. 


$169 














—_ 
$ 1 98 
Special Super-Power 20X 
telescope. 30mm. objective, com- 

pound ocular. Similar to above but more 
werful, to see 900 times larger 
in surface and 30 times closer. 4 powerfu! lenses. 
American made. Only $1.98 postpaid. Address Dept. 67. 

Catalog of Microscopes, Bi: lara, Sree. 


BROWNSCOPE CO. 234 FIFTHAVE. NEW YORK 







































EQUIP WITH DOENUTS 


AAAI us ed 


Equip and build your vehicles with the original patented 
Musselman Doenut Cord Tires and wheels. Size 10” x 
2%". Developed by the originator of the air wheel for 
airplanes. Tire requires only 12 to 15 pounds air to carry 
loads up to 200 pounds per wheel. Absorbs road shocks 
more completely and coasts from 25 to 90° farther. 
Single tube with new cord angle construction giving 
greater sidewall flexibility and longer life. The Tiffany of 
tires for installation on wagons, scooters, bicycle trailers, 
wheel barrows, midget auto’s, lawn mowers, factory trucks, 
street markers, boat dollies, utility carts, hand trucks, 
wheel chairs, ete. Working blueprint drawings of any vee 
hicle illustrated, 15c each. Write for free illustrated folder, 


The ‘Musselman Products Company, 62506 St. Clair Ave., Cleveland Ohie 


MUSSELMAN DOENUT CORD 



































Ir rusty brains did squeak, no one would 
have to warn you against trying to get 
ahead in a modern world with antiquated 
training! Keeping your brain modern is 
just as important as keeping plant equip- 
ment modern. The best way to keep your 
brain up to date is to keep your training 
up to date. The business of modernizing 
men’s training is the business of the Inter- 
national Correspondence Schools. If your 
pay envelope is too 
thin, this coupon can be 
the first step towards 
changing the whole 
course of your life. 











INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7682-H, Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet, “‘Who Wins and Why,” and full particulars 
about the subject before which I have marked X 

TECHNICAL AND INDUSTRIAL COURSES 
© Architect Marine Engineer 
(0 Architectural Draftsman 0) Bridge Engineer 
Building Estimating Bridge Foreman 
Contractor and Builder Building Foreman 
Structural Draftsman Diesel Engines 
Structural Engineer Aviation Engines 
Electrical Engineer Automobile Work 
Electric Lighting Plumbing Steam Fitting 
Telegraph Engineer Heating Ventilation 
Telephone Work ] Radio Air Conditioning 
Management of Inventions Refrigeration 
Mechanical Engineer Rh. R. Locomotives 
Mechanical Draftaman R. R. Section Foreman 
C) Patternmaker Machinist R. R. Signalmen 
Reading Shop Blueprints Air Brakes 
Heat Treatment of Met Chemistry 
Sheet Metal Worker Coal Mining 


als OC) Pharmacy 


CL) Welding, Electric and Gas Navigation 

Civil Engineer loolmaker Cotton Manufacturing 
L) Highway Engineer Woolen Manufacturing 
(C) Surveying and Mapping Fruit Growing 
{) Sanitary Engineer Poultry Farming 
() Steam Engineer Ag lture 


ricultu 
BUSINESS TRAINING COURSES 

Business Management Advertising 

Industrial Management Business Correspondence 














lraffic Management Lettering Show Cards 
Cost Accountant Ee nglist Signs 
CD Accountancy and Stenography and Typing 
C.P.A. Coaching Civil Service 
[ Bookkeeping Railway Mail Clerk 
Secretarial Work Mail Carrier 
Spanish French Grade Schoc 
Salestnanship High Schoo 
(J Wallpaper De ating College Preparatory 
s mar I t Year College 
() Service Station Salesma if l trating }) Cartooning 
Vame cecceee A JE 
idd 
( 
i Ps tion 
] tr i f . couy to th 
Inte at l Corresp e Seb s Canadian, Li i 
ada 





E A RAILWAY 










Vontreal, Ca 


ACTIVE MEN—19 to 50—are easily trained as 

nd Bus senger Trafic Inspectors. Upon com 
pletion of our few week home-study « rse 
we place you at up to $135 per month, plus ex 
penses, tostart, or refund tuition. Fascinating 
“ travel if you Amt men adva 
rapidly. Free Booklet 


Standard Business Training Institute 
Div. 307, Buffalo, N. Y. 





MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 

Contest RULES 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


FLEXIBILITY OF HOME 
STUDY SAVED HIS JOB 


A course in European History taken 
with the Correspond- 
ence School between September 1 and 
December 31 last year proved to be very 
valuable to me. 

In the Spring of 1935 I had accepted 
the principalship of the 
Junior High School. At that time I was 
the principal of a high school in another 
State, but through correspondence with 
the Indiana State Department of Educa- 
tion I learned that although I had both 
A.B. and M.A. degrees I could not qualify 
for a principal’s license without additional 
college credit. 

The State Department, however, agreed 
to grant me a permit which could be con- 
verted into a license by the completion of 
two semester hours of European History 
within a stipulated time. Consequently, in 
order to stay on the job and at the same 
time prepare for the legal requirements of 
the license, I decided upon a correspond- 
ence course. 

It was my understanding that I would 
have until August 1936 to complete the 
course and accordingly I worked at it 
rather leisurely. Then on December 15, 
when half-way through the course, I sud- 


















rowns, 
Plates, Bridgework, 
etc., for Dentists. Fasy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS AND 
MATERIALS INCLUDED 










WITH COURSE. Low tui- 
tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 








that is not affected by ma- 










chine age. 
McCarrie School of Mechanical Dentist 
207 N. Broad St. Dept. 635 Philadeiphia, Pa. 





YOUR WAY 


TOON 
SUCCESS! 


ro SUC 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 
justrations. a=» 


€ 







SELL! Course has 26 lessons and 600 illu: 
Send name and address for free details. Onty..-- 


RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 


REAL JOBS OPEN 


Auto, Diesel and Aviation Mechanics— 
General Electricity, Welding— 


Step into Big Pay. Earn $35 to $7! Learn in a 





5 a week. 
few weeks. New practical shop plan. Work with real tools 
; . on real equipment. Write school nearest you f= 

today for Big Free Opportunity Book and Special ff 
Low Tuition Offer. Specify courses interested in. ff 


cSWEENY SCHOOLS, Dept. 6-31 
Cleveland, O., or Kansas City, Mo. 








CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 








mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 
Columbian Correspondence College Washington, D. C. 























DEGREE IN 


ENGINEERING fwovesns 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. 
tuition. Preparatory Department. 

Dec., March, June. 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 









Earn board. Low 


Enter Sept., 








Earn While Learning at Home! 
Pa! Television, Photo Electric 
feats Cells, Public Address — ‘ 
Many R-T-I Trained Men 
make upto$75a week and ZENITH 
moreinfull-timeradio jobs | GRUNOW 
AZ —$5 - or in m1 meer and 46 
alone. More train men 
R EAL needed. ——_ a home y al 
ick, easy, R-T- AY. 
BV 108s indorsed by 50 big con- | endorse 
cerns. rite for big Op- -T- 
REAL PAY portunity Book FREE. a 





RADIO AND TELEVISION INSTITUTE, Inc. 
2130 Lawrence Ave., Dept. 20-B, CHICAGO, ILL. 





ELE Sinn AL 


A BRroapD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 


tors, endorsed by industry. 44th year. Catalog 
BLIS ELECTRICAL 
SCHOOL 
107 Takoma Ave., Washington, D. C. 









0 =MECHARICS 
& WELDERS 


| Auto Mechanics and Welders are in big 


demand. Complete courses in are 
rand acetylene welding, meta! fin- fj 
ishing, body and fender bumping, 
spray painting. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 
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Young Man! Aviation offers you 
opportunities for a_ brilliant ca- 
reer. Pilots and Mechanics who are 
completely trained, as Lincoln trains 
you, have a big advantage over all 
competition in being chosen by the 
leading airlines, factories, airports 
and service stations for the big pay jobs. 
Take advantage of LJINCOLN’S Approved 
Training and the practical experience that 
goes with it. 

Government Approved School. Flight 
Course gives you required training for Govern- 

ment Pilot’s License, We train you for Gov- 
ernment License as Transport, Limited Commer 

cial, Private or Amateur Pilot. You learn straight 
flying, night flying, blind flying by instrument, 
acrobaties, cross country flying. ete. 

Mechanic’s course gives you required training for Gov- 
ernment Airplane and Engine Mechanic's License. Prac- 
tical training overhauling and rebuilding Whirlwinds, 
Wasps, Cyclones, Aircraft Diesels and many other air- 

raft engines; rebuilding modern airplanes under factory 
standards. “Kertal radio, welding. instrument repair, machine shop 
practice and Sheet Metal Work 

Thousands of jobs ahead. Li incoln graduates employed by leading 
companies in Aviation industry. Through our contact with the indus- 
try, we recommend oer graduates for positions. WRITE today. 
Please state your ag’ 

Lincoln ‘Airplane & Flying School 
217F Aircraft Bidg. incoin, Nebraska 


































NEW 
) LOW 
PRICES! 


@ Gut Tennis Strings direct 
from factory to ven. @ Silk 
Tennis Strings @ Vises and 
Frames @ Tennis Equipment. 
Write for Free Catalog! 


H.E. WILLS Co. 


1047 W.47 St. Dept.B-136 
ee 



















HOME-STUDY 


BUSINESS TRAINING 


Your opportunity can never be bigger than your 
preparation. Prepare now and reap the rewards in 
earlier and larger success. Free 64-Page Books Tell 
How. Write now for book you want, or mail coupon 
with your name and address in margin loday. 


O Higher Accountancy O Business Mém’t 

O Mod, Salesmanship O Business Corres. 

O Traffic Management OCredit and Collection 
O Law: Degree of LL.B. Correspondence 

O Commercial Law O Modern Foremanship 
O Industrial Mgm’t O Personnel Mgmt 

O Banking and Finance O Expert Bookkeeping 
O Ster otypy OC. P. A. Coaching 

O Rail. Station Mgm’t O Business English 

O Paper Salesmanship  O Effective Speaking 


LASALLE EXTENSION UNIVERSITY 
Dept. 783-R Chicago 





Be a Trained Criminologist 





and Court Expert 


Increased interest in law enforcement has fo- 
cussed attention on scientific methods of crime 
detection. The qualified expert succeeds where 
the untrained detective fails. Fit yourself for 
big pay in this lucrative profession by HOME 





STUDY. Fingerprints, Legal Chemistry, 
Microscopy, Photomicrography, Handwriting, 
Graphology, Ballistics, Criminal Psychology. 


Each course complete. Students given free ad- 
vice after graduation. Write today. 


international Criminologist School 
P. Wunderling, Principal 


_P. O. Box 343 _ Seattle, Wash., U. S. A. 








RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 
Also specialized courses and Home Study Courses 
under ‘‘No obligation’’ plan. Illustrated 
catalog on request. 
RCA INSTITUTES, INC. 
Dept. PS-36, 75 Varick St., Rew York 
1154 Merchandise Mart, Chicago 


Recognized Standard in Radio Instruction Since 1909 














sam 
Moose OME 


Splendid opportunities. Prepare quickly in spare time. 
Easy method. No previous experience necessary, 
sufficient. Many earn while 
learning. Send ut free booklet ‘‘Opportunities in Modern 
eee Particulars and requirements 

ERICAN SCHOOL OF PHOTOGRAPHY 

3601 Michigan Ave. Dept.136-B Chicago, Illinois 
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Secrets of Success 


denly discovered that I had misinterpreted 
the ruling of the State Department and 
that I would have to have the credits by 
December 31! 

Here was an emergency! Fifteen days 
to accomplish what I had planned to cov- 
er in eight months! What did I do? I 
simply speeded up my work, burned some 
midnight oil, and completed the course in 
time to have my credits in the hands of 
the State Department by December 31. 

Certainly this was a situation which 
demonstrated one of the advantages of 
home study. Had it not been for the flex- 
ibility of the course, I should have been in 
an embarrassing “‘spot”’ since the rating of 
the Junior High 
School would have been lowered and I 
would have endangered my position as 
principal. 

I have found, among other things, that 
correspondence work is economical. It 
can be done when, where, and as fast as 
one wishes. You are not compelled to ad- 
here to rigid time schedules, to keep in 
lock-step with others, or to spend a fixed 
number of weeks in completing a certain 
amount of work. This freedom enables 
one to suit the work to his own ability 
and environment without impairing the 
quality of the work, and thus affords peo- 
ple of all ages and stations in life a chance 
to continue to grow. 

Scientists have long since exploded the 
theory that the older person cannot learn 
as rapidly or as easily as the youthful in- 
dividual. These facts, combined with ever 
increasing leisure time, make it possible 
for young and old to profit through home 


study. 
—LW.A., 





Richmond, Indiana 





HOME STUDY PENETRATES 
BARRIER OF DEAFNESS 


I am deaf and the pleasures of sound 
others enjoy is something I have never 
known. However, as the result of my 
deafness, my visual sense developed early 
and when a child I amused myself for 
hours drawing my impressions of the 
things I saw about me and creating fan- 
tastic pictures . . . purely imaginary and 
doubtless of very questionable artistic 
merit. 

As I grew older I wanted to take up 
this work professionally; to see my draw- 
ings reproduced and receive money for 
my efforts. This, I realized, required spe- 
cial training but on account of my afflic- 
tion I hesitated seeking instruction at a 
resident school. A correspondence course 
in art offered by the Schools 
solved this problem. 

I can now say that, even without my 
handicap, I would prefer this home study 
method. The student receives a thorough 
training in art and the processes of re- 
production, and at the end of the course 
has a permanent art reference library. In 
addition, one avoids many interruptions 
and other distractions which would have 
a tendency to retar’ creative progress. I 
shall always credit t \e Schools 
with the training that has enabled me to 
make my most cherished dreams come 
true. 









the Giant 
OPPORTUNITY FIELD! 


PREPARE 
Today for a 
REAL Future 


Whether you are 16 
or 40—train now for 
real jobs that pay 
good salarics eve ry 
week—in the world’s 
most rapidly growing 
industry! One 6 bil- 
lion dollar branch of 
ELECTRICITY 
pays hundreds of mil- 
lions a year to em- 
ployees! Hundreds of 
branches employ 
TRAINED men! Are 
you worrying about 
a low-pay, uncertain 
job? Let me show you 
the amazing easy way 
to get into ELEC- 
TRICITY —through 
the Great COYNE 


Shops! 


Students at COYNE operating 
a switchboard that controls 
power and light enough for a 

small town 





No Correspondence 


Students testing actual converter 
Work on Actual Dynamos, 
Motors, etc.-Only 12 Weeks- 
in the Great COYNE Shops 


Not a correspondence school. No experience needed. 
You Train only 90 short interesting days—on real 
Dynamos, Generators, Switchboards—from door- 
bells to power plants—all in full operation. You 
work on ACTUAL TEST JOBS preparing you for 


ok 4 


real salaries—in Aviation, Auto, Marine Electric- 
ity, Telephone, Electrical Mz anufacturing, or as 
Owner of Your Own Business 


I'll Finance Your Training 


Get your Training at Coyne first. 
Then—2 months after your regular 
Training period, or 5 months after 
the day you enroll —make your first 
small tuition payment. I have helped 
hundreds. Don't let lack of mone 

stop you a minute! Send for FUL 


ee pe hing sat C Brune 
Many doPart-Time Many Graduates 
Work While Training PROVE JOB-Results 


I have helped hundreds ee . aura av ing 
of students get spare $S"9° 25 + hehe 
time work while here, job, says E. D. Berndt, 


: . “profits paid for entire 
and if you, too, need this course’! You would be 
I will do my best to get 


amazed at the number 
it for you. Every grad- of such enthusiastic let- 
uate receives LIFE- te ne we receive from 
TIME EMPLOY. raduates praising 
MENT SERVICE. COVNE meney- EEN 


Included NOW — Diesel Engines 
Refrigeration, Air Conditioning 


This extra Training without extra cost should 
help increase your earning capacity 
Coyne “OP- 


FREE? =<" for the Big-Pay 
PORTUNITY BOOK" — filled with 


facts and actual photographs of job-holders who 
tell you what they think of Coyne. Is it worth a 
stamp to discover the amazing truth about this 
thrilling field? 
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FILL OUT THE COU- 
PON and SEND it before 
another day of your life 
slips away from you! 
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Please mention Poputar Science MontHLy when answering advertisements in this magazine. 
























F:dpmeyol plele) Mm Ore) tay 
at Home 
Many Finish in 2 Years 


You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
—prepares you for entrance to college. Stand- 
ard H.S. texts supplied—Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jects if desired. High Schooleducation is very important 
for advancement in business and industry and socially. 


College Entrance 
During the past 14 years, our High School graduates 


H 








have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 


prepares for teachers’ certificate and pre-professional 


examinations. 


Business— Industry 


To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In Industry—Mechanical and Engineering lines— 
you must have at least an elementary knowledge of 
Physics and Chemistry—be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 

An Educational Institution 
The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped — 
Complete Your Training Now 


a High School Graduate! Prepare yourself for promo- 
tion in Business and Indus- 


Be 





2 C try for the Professions, 
0 Oth College Entrance and so- 
er ourses cial success Oo matter 


» f tec E « ra : 
Over 150 noted Educators, En what line you may select, 


inoers, and Business } en ' 
Reiped prepare our special in High School training will 
struction m aterial which is prove invaluable to you! 
used by any resident schools oO . om 
ur moderate fees cover 
S. Navy, and a 1 





all instruction, standard 
textbooks and Diploma 
Easy monthly terms. Get 
ahead in life. Start your 
training NOW! 


r nce of Manitoba, Canada. 
We offer you quality training 
at home for the best - paying 
lines of Industry and Business, 
aa listed in the coupon. 











Mail coupon for information about line that interests you 


Drexel at 58th, Chicago 


American School, 

American School, Dept. HB-46, Drexel at 58th, Chicago 

Tell me how to train for success in line checked. No 

obligation. 0 High School Course 
} Accounting & Auditing Diesel Engineering 
Architecture & B'iding Drafting & Design 
Automotive Engin'ring Liberal Arts 
Business Management OOP-rivate Secretary 
Com'ercialAeronautics (© Hi'er Ac't'g\C.P.A.) 
Electrical Engineering O Highway Engin'r’g 
Electrical Refrigerat'n (© Mechanical Eng'r’s 
Air Conditioning OC Radio & Television 
Civil Engineering © Salesmanship 

() Complete Law () Steam Engineering 


Nam 





Address 








Good Positions 





for MIEN 
COME TO 


= WASHINGTON 


Increasing 
tunities for trained 
men in hote! and in- 
stitution al. field 
Good pay, interest 
ing work. Previou 
experience 












oppor- 






MONTHS’ 
COURSE 


Qualifies You For 
POSITIONS in 











Delmas E 
Richardson 
Salesman io 

























Hotel Manager proved an- HOTELS 
Qu alify thru chert mews CLUBS 

ed course America’s 
original | hote ! peal r - s) RESTAURANTS 
no agg okay fh INSTITUTIONS 
tad 1 SCHOOLS 
Service without enten HOSPITALS 
Foes fat detalewriee WOWT 






LEWIS HOTEL TRAINING SCHOOLS Tom H. Junkin 
Division RMH-2770,Washingten,.0.C. Printer to Room Clerk 
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Secrets of Success 


The first recognition of my work came 


| through a pen line drawing reproduction 











IENCI 


in the Wisconsin News, Milwaukee, over 
a year ago. Because of the interest this 
drawing created, the paper gave me a 
special write-up. 

Being interested in religious subjects, I 
began submitting work to religious publi- 
cations. Over a thousand reproductions of 
my original pen and ink drawings, “Thy 
Kingdom Come”, were distributed in Chi- 
cago alone. 

Aside from this work which I do in my 
home studio, I travel with my sister giv- 
ing chalk talks before religious groups and 
organizations, and I have received many 
letters of commendation from leaders in 
the field of religious education, 

I have just scratched the surface of op- 
portunity in this work, but it has brought 
me happiness and opened broad horizons 
which I consider well worth striving for. 

—S.E.L., Lindsborg, Kansas 


STARTED 33 YEARS AGO 


Perhaps some of your readers can profit 





from the experience of an old timer. It’s 
over thirty years now since I took my 
first correspondence course and in the 


light of all that has happened to the world 
and what could have happened to me, I 
feel that when I enrolled it was one of 
the wisest things I ever did. 

Back in 1893 I started as an oiler in an 
electric light plant and by 1897 I had 
worked my way up to chief engineer. 
Some might think that was success enough 
for anybody but I wasn’t satisfied, so in 
1903 I began a correspondence course in 
mechanical engineering with the 
School. 

By doing so I fitted myself for better 
work, and with a real understanding of 
what I was doing I have always kept busy 
regardless of panics and depressions. Dur- 
ing this last one I have been employed 
without the loss of as much as an hour; 


in fact, I haven’t had a vacation in seven 
years (although I have had one due me 
every summer) because the company 


hasn’t been able to find any one who could 
fill my place, even temporarily. 


What’s more, instead of having my sal- 


ary cut, as happened to so many people 
in the past few years, I have had a vol- 
untary raise of 25°% besides earning a 


very nice bonus. 
Could you ask for any better evidence 
of the value of home study? 


—W .C.D.., Dallas, 


REMOVING BROKEN TAPS 
FROM SOFT METAL 


Ir often difficult to remove small 
broken taps and drills from metal, espe- 
cially if the metal is soft, such as alumi- 
num or copper. For aluminum get five 
cents’ worth of caustic soda solution and 
with an eye dropper squirt the solution 
around the broken tool. Repeat this sev- 
eral times and then wash out with kero- 
sene. You will find the tap or drill can 
be easily removed with small pliers or 
tweezers. Raw muriatic acid instead of 
soda solution should be used for copper. 

—W.C.C. 


Texas 
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YES, BOB, MOUNTING BIRDS and ANIMALS 
1S AGRAND HOBBY / I'vE DOUBLED 
MY FUN FROM HUNTING--AND AVERAGE 
$14 PER WEEK, SPARE TIME, MOUNTING 

FOR HUNTERS —WHY DON'T YOU write 
TO bn W. SCHOOL FOR THEIR FREE 


"Se /FREE BOOK/V@) 


Write for this 48-page 
FREE BOOK TODAY. 
—. Ley YOU can 
a Taxidermist. Learn 
at } home te » MOUNT BIRDS. AND ANIMALS. Sportsmen 
Ro hies. Mount common and domestic — imens into 
splend id d groupe Wild-game not necessary. Also learn genuine 
A ariNG 3. Tan furs, make = leather - 4 
~ i ‘oO rtsmen. _ 
MAKE aa > _— — i lieve a side-line 




















MONEY that pays real TSROFITS. INVESTIGATE! Write 
for FREE BOOK PODAY State your age. 
N.W.School of Taxi B339ElwoodBldg.Omaha,Neb 











100% Improvement Guaranteed 
We build, strengthen the wrocal organs — 
lessons—but by fundamentally 
sound and scientifically correct silent exercises . . 
and absolutely guarantee to age an ny singing 

or § ing voice at least 100% . rite for 
wonderful voice book—sent free. Learn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 
PERFECT vos INSTITUTE, Studio B-136 

64 E. Lake St., Chicago 


Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
am to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders With Wordsand requirements 
North American Institute, Dept. 136-8 
3601 Michigan Avenue, Chicago, lil. 


US.GOVT JOBS 


Earn $1850 to $3000 a Year 
Excellent opportunities for citizens 18 to 50. No special 
experience needed. Railway Postal Clerks may earn $15 
first month; Customs Inspectors as high as $3,000 a year 
Send for my FREE BOOK ‘How to Secure a Government 
Position.”’ It tells about many good government jobs and 
how I help to qualify you for the job you want. Write At 
ONCE. Address_ Arthur R. Patterson, PATTERSON SCHOOL, 
167 Case Bidg. | Rochester, N. 

















poe AND goed COURSES. Nonessentials omitted. TIME 
MONEY SAVED. Degree in 2 yrs., diploma in 1 yr. Electrical, 

— hanic - Architectural, Structural, Aeronautic al, Civil, Highway. 

Short intensive courses in Diese!-Electric, Electricity, Power Plant, 


Drafting. All courses include Refrigeration, Diesel and Air-Condition- 
ing. Low tuition. Extensive modern equipment. Part-time work for 


room and board. 37th year. Thousands of successful graduates in U.S. 
and foreign lands. Approved by Industry, 
alumni. One and two-year courses begin in Sept. 
the year round. Catalogue free. 


FINLAY ENGINEERING COLLEGE 
1001 Indiana Avenue 


endorsed by educators and 
Short courses open 


Kansas City, Mo. 





VISION EXPERT 








LEARN TELEVISION WITH RADIO NOW! 
Here’s opportunity! Get ready for the best paid jobs in 
Radio as Television sweeps the country. Train at big-time 
broadcasting station. Get actual experience over our Tel- 
evision Station W9XAL and commercial station WO XBY. 
Write today for free folder and literature showing actual 
photos of Television broadcasting, opportunities, etc. 


FIRST NATIONAL TELEVISION, INC. 
Dept. E7, Power & Light Bidg., Kansas City, Mo. 











MAKE $50 TO $100 A WEEK! 
Many of our successful students are now mak- 
ing big money. Our simple methods make it 


fun to learn Commercial Art, Cartooning and 
Designing at home, in spare time ew low 
tuition rate. Write for big free book ‘ABT 


Pleasure and Profit,’’ today tate ag 
STUDIO 137, WASHINGTON ‘SCHOOL pe ART 
1115—I5TH ST., N.W., WASHINGTON . C. 


for 









How to ar 
with Your CAMERA 


Magazines, newspapers, advertisers BUY wiliiene, ot 
photos a year from pec »ple who know how to take 
kind of pictures wanted! Let us teach you how tcke 
real . —~ interest pictures that SELL! Our personal- 
study course—the most complete 
on ing in Journalistic Photography ever offered 
prepares you to make good money in this fas- 








LEARN cinating field—quickly, at low cost, in spare 
AT time. Write now for FREE Book. 
HOME UNIVERSAL PHOTOGRAPHERS 








Dept. 37, 10 West 33 Street, N. Y. C. 

























) Same Quality String ~ S 
. As in Expensive Racquets Outfit Complete with 
« oa and directions 
SA SPECIAL INTRODUCTORY ‘Orke 
Good profits made restringing rac te 37 ft. string. Color: 
f\ Purple, Green, Red or hite—also White and Blue aia 


with contrasting silk trim, awls, strings 89 8 wax, illustrated easy 

directions. Money back Sparantee ‘or Free Catalog and 

Money Making P’ a 

MAKE Send Cc ash, Check or = Order $1 

~ MONEY whieh includes Postage and Insurance. 
if desired, 15c extma. 


F PRO TENNIS! STRING CO., Dept.R-7, Harmon,N.Y. 
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Prepare, for 


etter 
Jobs Now 


are ready and more expected soon in auto 
work, aviation, electricity, machinery and 
certain pbuilding lines. 


Learn DRAFTING 
AT HOME FROM AN ENGINEER 


It’s the way for a quick start to a 
better paying, much bigger job. Send 
at once for Engineer Dobe’s 


| 



































Get out 
of over- 
alls now! 
Boom in in- 
dustry and _ build- 
ing now seems well under way. 
Draftsmen, who draw plans, are 
needed first. Trained draftsmen will 
be in demand at better pay, shorter 
hours. Prepare now! Engineer Dobe 
will teach you at home in surprisingly few 


months at little cost. Practical method 
successful with thousands. High school edu- 
cation or previous experience not needed. 


Everything made plain on practical work. All 
tools and drawing table fur 
nished. Engineer Dobe trains 
his students until in a satis- 


factory position——or money 
back. Send for FREE Book 
NOW while this offer lasts. 


ENGINEER DOBE, Div. B-339, Libertyville, Ill. 


Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Presses $11 
up. Power $149. Do popular raised 
printing like engraving with any 
of our presses. 

Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


The Kelsey Co., €-33, Meriden, Conn. 


Follow This Man | 


| Secret Service Operator No. 38 is on 
| 








the job! Running down Counterfeit 
bent -tale er prints in mur- 


§ cod eet 


SD, ween 
tol Reporte 


Fr ees Chal, Write for te 
Earna pt Monthly Salary 
FOU« can become a Finger Print Ex- 
geet t home, in spare time. Write 
‘or Getalle t if ‘11 or over. 
Institute of Applied Science 
920 Sunnyside Ave. 
Dept. B-136 Chicago, Il. 


HAWAIIAN GUITAR 


the Hawaiian way. Surprise and enter- 
tain your friends. Amazing new sim- 
le method makes learning to play from 
a PIANO MUSiC as fascinating 
sagame. Shows you in pictures how to 
do it. “Previous musical training and talent uan- 
necessary. Earn while learning by new plan. You 
y for the lessons just as they are received. 
rite today for free ees A postcard will 
do. (Fine guitars supplied 


25¢ ACADEMY OF nema MUSIC 


Per 
Lesson 6th Fl. Lyon & Healy Bidg., Dept. 107A Chicane 


HAVE YOU SOME SPARE ROOM 


a basement or garage where you can do light work? 
We can offer you a profitable proposition casting 
new 5 and 10c Novelties, Ashtrays, Toy uto- 
mobiles, etc., as Branch Manufacturer for a firm of 
many years standing. No experience necessary and 
small outlay starts you so if you mean strictly busi- 
ness and are interested in devoting your spare or full 
time to profitable work write at once tor full details. 


METAL CAST PRODUCTS CO. DEPT. E 
1696 Boston Road New York, N. Y. 








LEARN TO 
PLAY THE 























BE A TRAINED 


AUTO-DIESEL EXPERT 


PREPARE NOW forrich new opportunities in fast- 
growing industry. Diesel-Trained Men needed for 
trucks, busses, tractors, farm power and lighting 
plants. Prac tical, easy, spare-time training plan 
offers quick way to good jobs at good pay, or own 
— Peed eag By business. Learn from the pio- 
neer au otive home-study school. Write for 
Free Oro" OIESEL Book and pay -as-you-learn 
plan, with valuable equipment included to help you 
earn extra money quick in spare time at b 

without leaving your present job while training. 


rao Mail Coupon Today!__ 
MOTOR INSTITUTE of AMERICA 


caw! 





AT HOME 








SEND FOR 
FREE 








i 4554 Broadway, Dept. GD-12, Chicago, Il. 
I Without oblineting me, send Free Auto- Plage! | ay os with 

{full details of -Way’’ Training and As-You- 

rT Learn”’ 

' N 

; ame... 
1 Address.. 

I 

! City-----.- State 
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SOLVING THE MYSTERIES 
OF THE INSECT WORLD 


(Continued from page 103) 
tiny lenses is mounted at the big end of a tiny 
cone or pyramid. If you slice a compound 
eye so that the cut is parallel to the axes of 
some of these cones—a task, incidentally, that 
requires considerable skill and careful prepa- 
ration—you can see the construction of the 
cones. One way of making thin sections of 
eyes is to harden the head of a freshly killed 
insect for three or more days in two-percent 
chromic acid solution (about one gram of 
chromic acid to forty-nine cubic centimeters 
of distilled water). Then embed the head in 
something to hold it, like cocoa butter or par- 
affin, and slice it into thin sections, preferably 
on a microtome. (P.S.M., June ’33, p. 32). 


HE cones are surrounded by a black, light- 

proof pigment. Just behind the lenses of 
each cone the pigment extends inward to form 
a diaphragm, like the iris of your own eye. The 
lenses focus the image of objects within range, 
at the small end of the transparent cone, where 
it is joined to an optic nerve. Thus, the insect 
sees a complete image for each little eyelet in 
its compound eyes. The common house fly has 
some 4,000 of these tiny eyes, while the dragon 


fly boasts 24,000. 
With a microscope, you actually can see 
the tiny images formed by each lens of a 


compound eye. Focus first on the lenses of 
the corneal layer mounted on a slide, in air; 
then rack the microscope tube back slightly, 
so that the objective focuses in the plane of 
the tiny images formed by some of the insect 
lenses. By tilting the substage mirror at va- 
rious angles, you can center the images of 
such objects as a window across the room, 
your fingers held a foot or so from the mi- 
croscope and between it and a lighted win- 
dow, or an unshaded electric-lamp bulb. It is 
possible even to photograph the tiny images 
formed by the insect’s eye, as in one of the il- 
lustrations accompanying this article. 

It is not a difficult matter to obtain stings 
of bees, wasps, hornets, and the like for ex- 
amination. Simply grasp the posterior tip of 
the freshly killed insect’s abdomen with tweez- 
ers, and squeeze. If you do it right, the sting 
case will pop out where it can be grasped with 
another pair of tweezers. You will be sur- 
prised to find how hard it is, and how easily 
it slips out of the tweezers. Pull the sting 
away from the body. This usually brings some 
muscle fiber, and perhaps the poison sac. Drop 
some water on a slide and lay the specimen in 
it. 

By careful manipulation with a dissecting 
needle, you can extract from the sting case 
the pair of tiny, barbed lancets that do much 
to make the insect’s weapon as efficient as it 

The stings of honeybees and the like are 
not easily pulled out of the flesh which they 
have penetrated. 


HEN the insect “sits down,” the lancets, 

propelled by powerful muscles, enter 
the flesh, guided by the grooved sheath. Then 
poison secreted by special glands and stored in 
the poison sac or reservoir, which you may be 
able to see on your specimen, flows down the 
sheath groove and along the barbed darts. 

You can embed the darts and sheath in 
balsam immediately after drying them thor- 
oughly, for permanent mounting; but if the 
poison sac and muscle fibers are to be pre- 
served, they must be completely dehydrated 
in alcohol of increasing strength, before 
mounting. 

The number of interesting insect parts for 
study are countless. Two more suggestions for 
the beginner are: Feet of the house fly to 
show their unusual pads; the legs of honey- 
bees, which have many surprising and odd 
devices, as scale-removing pincers, combs for 
cleaning, and baskets for carrying pollen. 


Please mention Poputar Science MontTHLyY when answering advertisements in this magazine. 











A GROWING 

INDUSTRY WITH 
A GLOWING 
FUTURE 





















































DIESEL PRODUCTION GAINS 
1000% IN THREE YEARS 


Skyrocketing of Diesel to one of America’s 
leading industries has opened profitable 
opportunities to responsible men. WHY? 
Because men are needed to fill operation, 
maintenance, sales, service and executive 
positions, created by the production and 
installation of thousands of Diesel horse- 
power each month. 


HEMPHILL SCHOOLS ARE 
AMERICA’S ORIGINAL EXCLUSIVE 
DIESEL SCHOOLS 


Large numbers of Hemphill graduates hold 
responsible positions. This proves the value 
of Hemphill Diesel training to men who 
want a successful career in the world’s 
fastest growing industry. Visit the Schools 
and see Diesels in operation. Day and Night 
Residential Courses, and a most successful 
Combination Home Study Course with later 
shop practice are offered. 


SEND COUPON TODAY for free copy of 
illustrated “Diesel News” that will open 
your eyes to the opportunities in this fast 
growing field. 
HEMPHILL DIESEL SCHOOLS 
are operated only at locations shown 
below and are in no way connected 
with other schools. 
NEW YORK, 31-32 Queens Bivd., 
Long Island City 
DETROIT, 2345 W. Lafayette Bivd. 
CHICACO, 2006 Larrabee St. 
MEMPHIS, 431 Monroe Ave. 
LOS ANCELES, 2012 San Fernando Rd. 
SEATTLE, 507 Westlake North 
VANCOUVER. B. C., 1365 Cranville St. 
SSS SSS eB eS Bae eee Sea nmananeae 


HEMPHILL DIESEL SCHOOLS 
(use nearest address shown above) 

Please send me free copy of ‘‘Diesel News” 
and Proof that Hemphill Training Pays. 
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OBTAIN A GOOD JOB 


and lasting success 
through Proper Training 


Maybe you are employed but earning only a mere pittance 
with no chance to advance. Or perhaps you are one of the 
millions of the unemployed—anxious for work but un- 
fortunate BECAUSE you are untrained! 


TRAIN AT NATIONAL SCHOOLS 






















More than 30,000 graduates 
have completed training at 
our institution, becoming 
fully qualified for good jobs 
in the most active, best- 
paying Trades, including 
Diesel and Gas Engineer- 
ing. Auto Repairing, Elec- 





tricity, Television, Radio 
and allied work. 

If you are ambitious and 
letermined to prepare for 
a FUTURE that will earn 
you thousands of dollars 
extra during your life, 
mail the coupon 

Students are allowed 
coach railroad fare to Los 
Angeles. We assist you 
to earn room and board 
while learning. 


MAIL THIS COUPON 


NATIONAL SCHOOLS 
Dept. PS-7 4000 S. Figueroa St., Los Angeles 
| AM INTERESTED 
Send Details on Courses Checked 


C) Diesel Engineering } Electricity 
} Auto Repairing Television 


[} Machine Shop Radio 
i Talking Pictures 







™ Batteries Broadcasting 
_) Garage Operation 





Name. 


Addrees 








Air Condition- 
ing is the next 
big industry. 
Mark that pre- 
diction! Its op- 
portunities are 
as big in win- 
ter as in sum- 
mer. Plumbing and heating engineers must know 
Air Conditioning—the field in its broader aspects 
invites ambitious men. d a new, up-to-the- 
minute cousge on Air Conditioning now offered 
by the I. C. S. will help you qualify for advance- 
ment in this new field. Full information — FREE. 








INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7685-H, Scranton, Penna. 


Explain fully about your course in the subject marked X: 


—] AIR CONDITIONING 
0 Chemistry 0 Accountancy 
[) Radio OC) Advertising 
Aviation () Electrical Engineering 
Refrigeration Drafting 
Inventing and Patenting Show Card Lettering 
Architecture (J Good English 


ri 


io THT WEEKS] 


BY SHOP WORK-NOT BY BOOKS 
i Finance Your Training! 


Address... 








ad 







Prey are for iebe in Service Work. oe 
a“ ictures, Television, Wireless, etc. 12 
weeks practice shop training in Coyne Sho ‘ree 
Employment Ser ny earn while learning. Write for 


BIG FREE RADIO ‘and TELEVISION BOOK, and my **Pay- 
Tultion-After-Graduation’’ Pian. 

H.C. LEWIS, President, COYNE RADIO SCHOOL 
S00 S. Paulina St., Dept. B6-4H, Chicago, Illinois 

















LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
—_ all texts, including 14-volume Law Libra- 

. Training prepared by leading law professors 

a given by members of bar. Degree of LL. B. 

conferred. Low cost, easy terms. Send NOW 
for Free ,64-page “Law Training for Leadership.” 
LaSalle Extension University, Dept. 783-L, Chicago 























THE BICYCLE COMES BACK 


(Continued from page 41) 


steering wheels, built-in speedometers and 
lights. There are tandem machines, three- 
seaters, six-seaters, and one “centipede bike” 
carrying ten riders. 

Typical of the response of manufacturers 
to the growing demand for new and better 
bicycles is one streamline machine distributed 
by a leading mail-order house. Built on rakish 
lines, it has the seat, the luggage carrier, the 
framework, and even the pedals made in 
streamline design. It has a built-in speedom- 
eter, horn, and headlight—with a battery con- 
cealed in the broad upper bar of the frame— 
a red-glass rear reflector, and a special rub- 
ber-tipped stand bar which swings down 
against the ground and holds the machine up- 
right when it is parked. 


EVERAL makers have introduced a com- 

bination horn and light. The accessory is 
housed in a streamline case which clamps onto 
the handlebars, the light bulb and reflector 
in front and the electrically operated horn at 
the rear. A button placed near one of the 
handlebar grips operates the horn. 

Another ingenious combination bicycle ac- 
cessory is a lock with a reflector which serves 
as a tail-light. The device is attached to the 
framework at the back wheel with the re- 
flector pointing to the rear. By pressing a 
small handle, the cyclist can snap a strong 
metal rod between the spokes of the wheel, 
thus locking the machine when it is left un- 
guarded. Only one who knows the combina- 
tion of the lock and turns the handle in the 
correct manner can unlock the wheel. 

Another type of lock is housed in the fork 
crown of the front wheel. When a key is 
turned, the front wheel is locked in place at 
such an angle that the bicycle cannot be rid- 
den or wheeled away. 

Probably the most radical innovation in 
bicycle design is a new streamline two-wheeler 
that can be pedaled from a comfortable sit- 
ting position in a rubber-cushioned, chairlike 
seat, and guided with an automobile-type 
steering wheel. It boasts balloon tires, twin 
headlights, and a tail-light. Small-diameter 
wheels and an elongated body give it a low 
center of gravity to minimize wabbling and 
the danger of spills. 

Bicycle trailers form another field in which 
inventors have been busy. Not long ago, a 
Chicago mechanic produced a collapsible trail- 
er for use on bicycle tours. Clamped to the 
frame of the bike by a metal connecting rod, 
the novel trailer weighs less than fifty pounds 
and is only three feet long. It is built of wood 
in the form of a small box sliding into a larger 
one. At night, it can be extended lengthwise 
into a comfortable six-foot bunk. 

At an eastern seaside resort, a life-saving 
trailer made its appearance last summer. Es- 
sentially a stretcher on wheels, the trailer is 
quickly attached to a bicycle for emergency 
runs from beach life-saving stations. 


N THE wake of the bicycle’s rising popular- 

ity have come a number of exciting new 
sports. Bicycle polo, for instance, has appeared 
in many parts of the country. At Palm Springs, 
Calif., the playground of the movie stars, 
cycling and archery have been combined. 
Teams of two contestants each, riding on tan- 
dem machines, circle around a fixed target. 
The “pilot” sits on the rear seat and guides 
the machine while the archer aims and shoots 
the arrows as the wheel skims past the bulls- 
eye. According to enthusiasts, the new sport 
requires unusual skill and a fine sense of tim- 
ing. 

Cycle racing, once a major sport, is also 
coming back into its own in amateur circles. 

Literally hundreds of races, ranging from 
short sprints to “century runs” of 100 miles, 
are scheduled for this summer in all parts of 


the country. Each year, the Century Road 
Club of America, with headquarters in St. 
Louis, Mo., sponsors 100-mile road races and 
holds an annual cycling meet in its home city. 

At thirty seconds past midnight each New 
Year’s, a crowd of California cyclists gets away 
for a unique 100-mile bicycle race over a 
course laid out around San Francisco Bay. 
The event is sponsored by the New Century 
Wheelmen of San Francisco. In the old days, 
the “century riders,” who entered the 100- 
mile grinds held throughout the country, were 
famous in sport. 


NE of the celebrated road riders of the 

nineties was “Big Bill’? Rischel. His most 
famous exploit was cycling across the Great 
Salt Lake Desert, in Utah. That desert ride 
proved to be more than a stunt. It blazed a 
trail over the barren wastes which was later 
followed by highway engineers when they laid 
out the Utah section of the famous transcon- 
tinental Lincoln Highway. 

Modern racers have many engineering in- 
novations to aid them. One of the latest is an 
extra-light bicycle made of aluminum alloy. 
Completely equipped, this featherweight bike 
tips the scales at only thirteen pounds. Such 
machines are expected to play a part in set- 
ting new speed records in amateur and pro- 
fessional racing. 

Last year, Ernest Ohrt, former racing star, 
now a representative of the League of Amer- 
ican Wheelmen, promoted races in twenty 
cities, seeking talent for the team which will 
go to the Olympic Games in Berlin, Ger- 
many. He uncovered a number of topnotch 
riders. 

Another outstanding development of the 
bicycle boom is the establishment of cycle 
paths in city parks. In the nineties, it was the 
bicycle rider who led the agitation for better 
roads. Now, the present-day enthusiast argues, 
the automobile age can repay its long-standing 
debt by providing such paths for bicyclists 
away from the dangers and fumes of the mo- 
tor traffic which monopolizes our highways. 

At Chicago, in response to a monster peti- 
tion signed by 165,000 bicycle fans, 100 miles 
of cycle trails are now being established. De- 
troit, Mich., has established similar “handle- 
bar paths” in several of its parks, as have 
Washington, D. C., Oklahoma City, Okla., 
and New York City. As a result of hundreds 
of requests, Atlantic City, N. J., now permits 
cyclists, at certain hours of the day, to ride 
along its famous boardwalk. 

To safeguard bicycle tourists riding on 
main highways, cycling organizations are now 
strenuously advocating that states authorize 
the construction of special paths along the 
shoulders of roads. 

With improved machines and better high- 
ways, the fun of cycling has increased. Daily, 
new recruits are joining the 4,000,000 enthu- 
siasts now speeding along on two-wheelers. 
The bicycle, economical and dependable, has 
got its second wind. 


METER INDICATES COLOR 
OF EYEGLASSES NEEDED 


Eyes can now be examined to determine 
the color or tint of eyeglasses which will pro- 
tect the wearer from the glare of the sun or 
any other strong light. A new device, called 
by its inventors a glarometer and looking like 
a lantern-slide projector, makes it possible 
to ascertain the intensity and color of light 
which “blinds” the person whose eyes are be- 
ing tested. From a scale reading on the instru- 
ment, the inventors declare, the examiner is 
able to tell the exact shade of glass which 
should be worn by the individual to shield 
his eyes from glare. 
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CONTROL YOUR FATE 


Only one power controls your destiny —a strange force 
sleeping in your mind. Awaken it! Command it to obey 
you! Push obstacles aside and attain your fondest 
hopes and ideals. The Rosicrucians know how. 


WRITE FOR FREE BOOKLET 
Learn why great masters through the ages were 
Rosicrucians. Free booklet tells the fascinating story 


of this age old Fraternity and how to obtain its 
priceless teachings. Write to: Scribe G. M. A., 


THE ROSICRUCIANS (AMORC) 
SAN JOSE, CALIFORNIA 














Make Glazed Concrete Products 
NEW MONEY MAKING BUSINESS 


Make beautiful, colored glaze finishes on 
concrete pottery, tiles, walls, novelties. New, 
perfected, low cost method. Make 2,500 de- 
signs of vases, jars, birdbaths, etc. without 
molds, power or costly tools. Use only sand 
and cement. No experience needed. Learn 
glazing, decorative waterproofing, pottery 
making. Earn money in your own 
business. Send 10¢ TODAY for 
booklet, color plates and com- 
plete information. 


NATIONAL POTTERIES COMPANY 
424 Second Ave. So., Room 22, 


Minneapolis, Minnesota 

























REFRIGERATION 
DIESEL ELECTRIC POWER 
in Spare Time at Home! 


Learn to earn up Ma ~~ or more a week after 
graduation... unities to make $5, $10 or 
more a week while | ile learning. Learn by doing 
actua your own electrical workshop. 
We furnish dotens of items of electrical eq -4 
ment at no extracost with practical nenne-aey 
ore experience or advanced 

. Money back if not satisfied 
Mail coupon a for Free Book of facts and 
—— =~ trained men. 

ine. H. Peterson, President~] 
Bept. '76-H, Womenno: Wt. { 
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LECTRIC INSTITUTE 
5840 Addison Street, 








| Se Send Free Book and all facts ‘about E. I, Home Shop Training. 
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| Name Age ] 
| Address - ! 
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‘ix It Yourself 


Save yourself a lot of expense 
i by doing your own odd repair 





jobs. Get this new edition of a 
famous book, showing with dia- 
grams and directions, how to 
fix and repair furniture, electric 
outlets, windows, doors, leaky 
pipes, floor boards, chimneys, boilers, weather 
proofing, painting and hundreds of other con- 
struction and repair jobs. Picture diagrams 
show how each job is done. Full cloth bound 
$1.00. 


Popular Science Monthly, Dept. 76 
353 Fourth Ave. New York, N. Y. 








WHITTLIN’ 


A REAL HOBBY FOR 
OUTDOOR MEN 


Here’s a new idea for 
sportsmen. A new kit con- 
taining enough material 
for carving two of these 
quaint wooden Sea Cap- 
tains, with complete step- 
by-step instructions. The 
wood blocks supplied are 
already shaped to the ap- 
proximate outline. A spe- 
cial wood carving knife, 
sharpening stone, and paints 
are included. These hand 
carved figures are just the 
thing for your Hunting 


Lodge, Den, or Cabin. Send 
only $1.50 and the complete 
kit will be sent postpaid. 


Popular Science Monthly 
Dept. 76 
353 Fourth Avenue, New York 
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CHEMICAL WIZARDS 
REMAKE THE WORLD 


(Continued from page 11) 


Its base is a white, flaky compound known as 
diphenyl—a chemical relative of synthetic ge- 
ranium perfume—which turns to vapor at 
about 500 degrees F. Since it holds more heat 
than steam, and can be raised to a greater 
temperature without developing dangerous 
pressure, the new heat-carrying material has 
already found industrial applications. 


OME refrigeration, too, has come in for 

attention from the chemical engineer. 
Ice boxes employing “dry ice,” or solidified 
carbon dioxide, as a refrigerant have recently 
been introduced, particularly for use in hot 
regions of the country where ice factories are 
remote and where electricity is not available. 
The dry ice is placed in an insulated inner 
compartment so that it will not withdraw 
heat too rapidly, as its temperature of 109 
degrees F. below zero would otherwise freeze 
solid the whole contents of the refrigerator. 
Its chilling effect, transmitted through metal 
fins on the compartment, can be regulated to 
keep the ice-box temperature within the de- 
sired limits. A novel advantage resulting from 
evaporation of the refrigerant is the atmos- 
phere of carbon dioxide formed within the ice 
box, which is said to retard bacterial growth 
and also to check the spread of food odors. 

Frying pans of glass with superior heat-re- 
sisting qualities, for cooking on top of the 
stove, are the result of a recent chemical im- 
provement upon the glass used in standard 
oven ware. Behind this development lies the 
story of chemists who turned cooks in a 
Corning, N. Y., laboratory to test glassware 
made from as many as 1,500 promising new 
formulas. Tons of potatoes and countless ham- 
burger steaks sizzled in their dishes. Hungry 
dogs, more pleased than the scientists them- 
selves with some of the first results, got many 
of the meals. Some of the food was burned 
black—purposely—to see what the glassware 
would stand. Eventually the experimenters ar- 
rived at the formula they were seeking, which 
is embodied in the glassware that has just 
reached the market. 

No article used about the home is too in- 
consequential to attract the interest of skilled 
chemists. One has just produced a “nonskid” 
floor wax by impregnating ordinary wax with 
rubber, preventing falls on a freshly polished 
floor. Another has improved cedar chests by 
perfecting a transparent exterior coating which 
retains both the natural oil of the wood and 
its moth-repelling aroma. Thus, even to the 
smallest details, chemists are helping to make 
the world a better place to live in. 


WINE TO HELP DRIVE 
ITALY’S MOTOR CARS 


WINE and driving do not mix well but soon 
Italy’s motor cars will be consuming the sur- 
plus of her bumper “vino” crop. The wine, it 
is reported, will be converted into alcohol 
which will be blended with gasoline as a mo- 
tor fuel. Italy already has a law making the 
use of an alcohol-gasoline blend compulsory. 


RED LIGHT IS BEST 
FOR CATCHING WORMS 


FISHERMEN should use a red light when 
searching for worms, according to W. R. Wal- 
ton of the U. S. Department of Agriculture. 
Recent tests indicate that nightwalkers and 
other worms are insensitive to red light but 
quickly retreat into the ground when exposed 
to the rays of an ordinary lantern or flash 
light. Anglers are advised to use a red lens or 
to cover the glass with red paper. 
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METAL-TUBE RECEIVER 


(Continued from page 51) 

evidenced by a rushing sound in the head- 
phones. The antenna trimming condenser 
(C,) then should be adjusted with a screw 
driver to balance the receiver and the antenna. 
The longer the antenna, the less the capacity 
necessary in the trimming condenser. Turning 
the set screw out and allowing the plates to 
spread apart lessens the capacity of the trim- 
























ming condenser; tightening the screw in- 
creases the capacity. 
Frow to wind Corls 
, %a" SPACING BETWEEN L-! AND L-2 
coi [coit |coit [coi [core 
{ 2 3 s 5 
RANGE 
(METERS)| 10 | 20 | 40 | 80 | 160 
TICKLER 
TURNS 
(L-1) 2 3 5 7 4 
GRID- 
COIL 
TURNS 
(t-2) 215 | 10] 20] 45 























NQ. 24 D.C.C WIRE 
(CLOSE WOUND) 


Specifications for winding the coils. Four-prong 
composition coil forms should be employed 


The adjustment of the antenna condenser 
has a marked effect upon the volume of the 
set. The greater the capacity that can be 
placed in the antenna circuit without stop- 
ping the oscillation, the louder the signal. Be- 
cause of the peculiar characteristics of the 
type 6C5 tube, a surprising amount of ca- 
pacity, as compared with other tubes, may be 
used. This close coupling between the antenna 
and the tube is undoubtedly one reason for 
the surprising output of the circuit. 

Correct tuning is a knack which can be ac- 
quired with practice. Stations should be tuned 
with the set in an oscillating condition and 
then the regeneration control “backed off” un- 
til the oscillation whistle stops. For the recep- 
tion of voice stations, the regeneration con- 
trol should be adjusted to a point just before 
oscillation begins. Code stations, on the other 
hand, are received with the set oscillating. 

The following parts are needed in the con- 
struction: 

C,.—Midget variable condenser, .00014 
C:.—Fixed condenser, .00025 mfd. 
C;.—Fixed condenser, .0002 mfd. 
C,—Mica trimmer condenser, 0-50 mmf. 
C;.—By-pass condenser, .25 mfd. 
R,.— Resistor, 750,000 ohm, % watt. 
R:.—Variable resistor with switch, 

ohm. 


mfd. 


500,000 


L,, L:—Plug-in coils, see text and coil chart. 

RFC.—Short-wave radio-frequency choke, 
2. mh. 

Miscellaneous—Wafer sockets (one _ four- 
prong and one octal), wire, bolts, metal 
chassis, vernier dial, cable, etc. 


STRATOSPHERE MAY HAVE 
OWN KINGDOM OF GERMS 


Doers a world of living things exist high in 
the air above our own, distinct from the life 
realms of the soil, the earth’s surface, and the 
sea? Germ-catching plates exposed by avia- 
tors at high altitudes always show a few liv- 
ing microbes, hitherto considered as strays 
from the earth. A Welsh scientist, however, 
suggests that they may be visitors from an 
ocean of germs that dwell permanently in the 
stratosphere. Some types, he points out, might 
depend upon a coating of opaque pigment to 
absorb sunlight, keeping them warm and also 
protecting them from the fatal effect of in- 
tense ultra-violet rays at such an altitude. 
Others might inhabit water droplets of high- 
level clouds or floating particles of dust. 
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| AT SEA WITH THE TANKER FLEET 


(Continued from page 32) 


last, ready for sea, the tanker moves away 
from the dock, and is soon hull-down on the 
horizon, her single squat stack disappearing 
in the evening sun. 

Each dispatcher aims for speed in this 
“turn-around,” for time is money to the tank- 
er fleet. Perhaps the Walter Jennings holds 
the record for quick turn-around. She berthed 
at San Pedro, Calif., at ten o’clock one spring 
morning, and sailed eleven hours and twenty- 
nine minutes later, meantime having gorged 
herself with 109,216 barrels of crude during 
a seven-hour spell of pumping—an average 
intake of 15,535 barrels an hour. 


HE tankers sometimes load without en- 

tering a harbor, using floating hoses and 
pipe lines that run along the bottom of the 
sea. For instance, one pipe line runs eighty 
miles from an oil field near Bakersfield, Calif., 
across the mountains, terminating on the 
coast at Ventura. Pumped to the crest, the 
black gold flows by gravity to the ocean’s 
edge. At Estero, Calif., a wharf and pipe line 
extend a full mile out into the Pacific.. At 
the end of the line, the hose is made fast to 
a floating buoy. 

When a tanker arrives to load, she is 
guided into position by a spotting buoy placed 
1,300 ft. from the floating buoy, and in direct 
line with the hose. She drops both anchors, 
with the cables forming a V, and fixes five 
twelve-inch Manila lines to near-by buoys, 
which in turn are held in position by anchors. 

After the ship is made fast, the submarine 
hose is hauled aboard and attached to the 
ship’s pipe line. The submarine telephone is 
connected, and orders are given to the refinery 
on the near-by hills to turn on the oil. Grav- 
ity completes the delivery, and half a day 
later, the tanker puts out to sea, her hold 
filled with black oil. 

Every mechanical or scientific appliance 
connected either with movements of the 
tanker from port to port, or with loading 
and unloading, is carefully designed to meet 
the exacting demands of this hazardous 
service. Each ship can be ballasted to suit 
conditions, no matter whether she is empty 
or loaded. The location of the stack aft has 
special value. Were it amidships, it would 
serve as a pivot in a heavy blow, thus turning 
the ship broadside to the wind and sea. In 
its location aft, though, it catches the wind 
and tends to keep the vessel turned into the 
wind if she is not maintaining enough head- 
way with the engines. It’s really an “air an- 
chor,” dragging in the wind as a floating sea 
anchor drags in the water. 


N NAVIGATION, the tanker is aided by 

the radio direction finder. This consists 
of a series of loops mounted on a vertical 
shaft piercing the pilot house. In front of the 
navigator is an adjustable dial, representing 
a compass card, over which are parallel wires 
showing the position of the loop aerial. No 
matter how thick the weather, a skilled navi- 
gator can determine the position of his ship 
exactly by turning the aerial until signals from 
each of two coast transmitting stations come 
in loudest. Knowing their locations, he draws 
lines from them on the chart, in the directions 
indicated by the radio. The intersection of the 
lines shows the ship’s position. 

The average 100,000-barrel tanker contains 
nine tanks on both port and starboard sides, 
as well as several summer or wing tanks. In 
winter the wing tanks are kept empty, mak- 
ing the vessel sit higher in the water and en- 
abling her to ride out storms with less diffi- 
culty. Gasoline and fuel oil are separated by 
cofferdams,. while on some ships the engine 
room is separated from the cargo space by a 
two-foot wall of water which absorbs heat. 
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Despite these elaborate precautions, fire 
sometimes breaks out. A blaze was discovered 
between decks abaft the engine room on the 
Prometheus, between Hamburg, Germany, and 
Baton Rouge, La. Refusing to radio for aid, 
the captain headed the ship into the wind so 
the flames would not be fanned forward, and 
proceeded to fight them. But the fire spread 
and soon blew out the bulkheads, bringing 
the flames in close proximity to the tanks. 
The engine crew barely escaped with their 
lives. Meanwhile the tanker Jnverarder hove 
into view and stood by. For two days the 
captain and some of the crew battled fhe 
raging inferno, and at last killed the blaze 
without outside help. 


HE ability of tankers to ride out even the 

severest blow by taking in water or pump- 
ing oil on the raging sea has saved more than 
one crew. 

Through the treacherous Straits of Magel- 
lan, the E. 7. Bedford pounded over moun- 
tainous seas, headed from Montevideo, Uru- 
guay, to Los Angeles, Calif., her tanks filled 
with black oil. Overloaded, she threatened 
momentarily to founder. At last, faced with 
a decision to save ship and crew at the cost 
of part of his cargo, the master ordered the 
pumps started, and soon 25,000 barrels of 
black gold were spreading over the sea. Thus 
lightened, the FE. 7. Bedford proceeded at 
quarter speed until the storm abated, and 
reached her destination only a few hours be- 
hind schedule. 

Larger modern tankers have a capacity that 
staggers the imagination. When the C. QO. 
Stillman, 585-foot Diesel-driven vessel, ar- 
rived at Bayonne, N. J., not long ago with 
155,000 barrels of Peruvian crude, she de- 
livered in a single load more oil than was 
produced in any one day of the first thirty- 


two years of petroleum production, from 
1876 to 1909. The world’s daily average 
during the first twenty-seven years would 


represent only two thirds of a cargo for this 
great tanker. 

The tanker fleet is a most important asset 
in time of war. During the World War, each 
tanker was convoyed by destroyers, shielded 
from submarine attack by smoke screens, and 
generally given the same protection as a troop- 
ship. At the close of hostilities, 226 tankers 
were engaged in supplying petroleum to the 
Allies wherever it was needed throughout the 
vast arena of war operations. 

But what happens to tankers when their 
seagoing days are done? An oil company op- 
erating along the Louisiana coast found an 
answer. Instead of relegating three old ships 
to the scrap heap, the operator stationed them 
permanently at docks to serve as storage tanks 
for oil production. 


HE Louisiana, in the Lake Barre field; the 

Tampico, at Caillou Island; and the West 
Lake in Cat Island Pass, accommodate a 
total of 122,000 barrels of crude and save 
the cost of building shore tanks of equal ca- 
pacity. All these ships have been left intact, 
and include radio stations, living quarters, 
and pumps. 

During her active life, the tanker ap- 
proaches more closely the “perpetual mo- 
tion” ideal than any other means of trans- 
portation. During her first five years she 
serves in the “clean trade,” transporting re- 
fined oils to the ends of the earth. Then, hav- 
ing begun to succumb to corrosion and ero- 
sion, she gives place to a new ship and takes 
up the burden of carrying crude. Yet, so 
long as she remains afloat, she will enter the 
harbors of the world only long enough to 
drink deeply her liquid burden, to be away 
at sundown for distant ports. 
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“I'll Prove to You i in 
7DaysthatYOU, 
too, Can be this 
NEW MARN!”’ 


—CHARLES ATLAS. 
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make you over 

into aman of 
giant power and 
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system, Dy- 
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sion,trans- 
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Atlas Champions. 


Take myself, for instance, I 
used to weigh only 97 pounds. 
I was a sickly scarecrow. Then 
I discovered Dynamic-Tension. 
It gave me a body that twice 
won me the title ‘‘The World's 
Most Perfectly Developed 
Man."’ It'll work just as big a 
change in you, too! I’m so sure 
of it that I make you this amaz- 
ing offer: At my own risk, I'll 
give you PROOF in just 7 days 
that I can make you over into 


the NEW MAN. I’ll begin train- 
ing you on approval. If you Actual 
don’t notice a marvelous change photo 
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don't owe me a cent. h 

ow 
bes.” i Be yeni whee San CHARLES 
want handsome, steel-like mus ATLAS 
cles. Are you fat and flab- looks 
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Are you short-winded, 
pepless? Do you hold 
back and let others “ 
walk off with the 
prettiest girls, best jobs, ete? 
I'll PROVE to you that I can make 
confident, powerful HE-MAN. 


Dynamic-Tension is an entirely NATURAL method. No 
mechanical apparatus to strain your heart and other vital 
organs. No pills, special foods or other unnatural, artificial 
contraptions. Only a few minutes 
of your spare time daily is enough 
to show amazing results—and it’s 
actually fun! Dynamic-Tension 
does the work. 


FREE 48-Page Book 


Tells all about my method and 
what it has done to make big 
muscled men out of run-down 
specimens Shows, from actual 
photos, how I develop my pupils 
to my own perfectly balanced pro- 
portions. My system can do the 
same for you, too. Don't keep on 
being only half of the man you 
CAN be! Put your name and ad 
dress on the coupon, or a post-card, 
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ATLAS, Dept. 1G, 115 East 23rd 
Street, New York, N. Y 


CHARLES ATLAS, Dept. 16, 
115 East 23rd Street, New York, N. Y. 
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ing Given Away 


This valuable solid ster 


ling silver cup stands 
about 14 inches high. | 
will award it to my pupil 
who makes the most im 
provement within thenext 
3 months. Therefore, no 
matter what your meas 
urements may be now, you 
have an equal chance to 
win this cup—with YOUR 
name engraved on it! 
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“Wat's the use of denying it, every 
young man wants to get married! The 
thing that usually holds him back is 
—money. I played the hunch that 
more training meant more money. I 
was right! That coupon I mailed to 
the International Correspondence 
Schools at Scranton really opened the 
world of romance to me. I recom- 
mend it to any other young man who 
® wants his dream to come true.” 
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DBSTRINGING 
TENNIS RACKETS 


Stringing Tennis Rackets pays $1.80 
profit on $3.00 restringing. No ex- 
perience needed ...we teach you how. 
Tennis players need new strings in 
their rackets twoor three times year- 
ly ... every stringing means pro/it 
for you. See how simple it is toget in 
this business. Costs practically noth 
ing to start. Easy work! Get started! 


FRE Write Today tellus whohas 


- been restringing yourracketand 
we will send you free our 1936 edition of**PLAY AND PROFIT 
STRINGING TENNIS RAC s’’, Ine luding restringers new 
low prices of TOMGUT “ Court-Tested "’ tennis strings & 
restringing equipment WRIT E TODAY! 
THOMPSON MFG. co., 4529 Packers Ave., CHICAGO 
Makers of TOMGUT *' Court-Tested’’ Tennia Strings & 
ee a nging Equipment 
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HOME EXPERIMENTS SHOW 
SECRETS OF FIRE 


(Continued from page 49) 


carbon monoxide, aldehydes, and acetylene. 

How a Bunsen burner can be prevented 
from “striking back” by cooling its gas mix- 
ture may be shown with the aid of your lamp 
chimney. Support it above a Bunsen burner 
by means of a cork with a close-fitting hole 
for the burner stack, and arrange a ring of 
heavy copper wire within the glass chamber 
as shown in one of the diagrams. Turn on 
the gas and ignite it at the top of the chim- 
ney. The flame will travel down the cham- 
ber until it reaches the copper ring. It should 
stop there. The wire dissipates the heat; 
and if it does not do so rapidly enough to ar- 
rest the travel of the flame, a small piece of 
wire screen, cut and fitted to the ring, will 
prove effective. An improved type of Bun- 
sen burner, called the Meker burner, makes 
practical use of this principle, employing a 
grid of metal to keep the flame from ‘“strik- 
ing back.’ 


a es changing the adjustment of 
‘Y the air ports, you can turn the blue 
flame of a Bunsen burner into a yellow one. 
Lead the gases from a near-by candle or oil 
flame into the Bunsen flame, through a glass 
or metal tube, and the particles of solid car- 
bon thus supplied will turn the trick. The 
blue flame of an alcohol lamp may be changed 
into a yellow one in the same way. Throwing 
soot or charcoal into a blue flame will also 
make it luminous. 

Cooling a yellow flame, on the other hand, 
may turn it into a blue one. Hold a sheet 
of metal in a slightly luminous Bunsen-burner 
flame, and the yellow color will disappear. 
Warm the back of the metal with heat from 
another source, however, and the luminous 
mantle returns. The metal, unless auxiliary 
heat is provided, conducts heat away from 
the flame and causes the change. slightly 
yellow Bunsen-burner flame also ceases to be 
luminous when it is cooled by admitting ni- 
trogen or carbon dioxide through the air ports 


along with the air. The reasons for these 
changes still are not fully understood. 
If a flame is cooled sufficiently, it is ex- 


tinguished. You can put out a candle merely 
by holding a spiral of stiff copper wire in 
its flame 

In the preceding 
emitted by luminous 


experiments, the light 
flames has been due to 
the presence of carbon particles. You should 
not jump to the conclusion, however, that 
all yellow flames owe their light to incandes- 
cent carbon particles. A colorless flame in 
which salt is sprinkled acquires a_ brilliant 
yellow tinge; here, heated particles containing 
the element sodium, and not carbon, are re- 
sponsible. 
* IS perfectly possible, too, for a flame 
that contains no solid particles at all to 
emit light. An example is the flame pro- 
duced when phosphorus burns in chlorine gas 

A non-luminous flame may produce light 
by heating a foreign material. In a Welsbach 
burner, a Bunsen flame is used to heat a man- 
tle consisting of a skeleton or ash of rare 
earth oxides, thorium oxide and cerium, to in- 
candescence. The higher the temperature, the 
more light is emitted. 

Neither flame nor heat is necessary for the 
production of some kinds of light, the 
“cold” light of the firefly shows. Phosphores- 
cent substances, such as the sulphides of cal- 
cium, barium, and strontium, also emit light 
unaccompanied by heat. An amateur chem 
ist often meets with difficulties in preparing 
satisfactory luminous compounds from these 
materials, but the phosphorescent preparation 
described below is easy to make. 

Obtain some crystals of citric acid and warm 
them in a small (Continued on page 113) 
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Science Supplies 


Put your leisure time to profitable and 

interesting use by delving into the 

sciences. You need very little equip- 
ment for chemical or biological experiments that 
can be performed in your own home. Send 10c 
for our 32 page illustrated catalog listing supplies 


of the same quality as we furnish to schools and 
colleges—at our school prices. 


New York Scientific Supply Co. 
Dept. 10,111 Cast 22nd St., New York, N. Y. 








WANT a new business 
DO YO profession of your own, 

with all the trade you can 
attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 


Address 





to buy, no agency. Established 1894. 
Stephenson Laboratory, 62 Back Bay, Boston, Mass. 
mm, LABORATORY APPARATUS 






BIOLOGICAL SUPPLIES 
MICROSCOPES 
CHEMICALS 


New complete catalog lists 
hundreds of items of interest 
to amateur and professional 
experimenters. Save Money 
uy Direct. Send now! It’s 


Lx... Freeandc rammmedtel efter. 
gains and valuable information. 


J. H. WINN MFG. CO., Dept. 107, 124 W. 23 St., New York 
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CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send $¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


==MAN IN EACH TOWN. 


To Plate Auto Parts, Reflectors, Bathroom 
fixtures, Refinish beds, Mirrors, Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 
Free particulars and proofs. Write today. 
GUNMETAL CO. Ave.F, Decatur, Ill. 




















Earn Cash az Home! 


Mrs. M. M. earned $267 in 3 weeks 
(sworn statement) raising mush- 
rooms for us in her cellar! Excep- 
tional? Yes, but YOUR cellar, 
shed, barn may be suitable to bring 
moderate income. Book, pictures, 
sample FREE. (Estab. 1908). 
UNITED MUSHROOM 
3848 Lincoln Ave., - E 





102, Chicago 
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SIGHT 


GENUINE LEATHER TIES 
4-in-Hands and Bows—for Men and Boys 
Look like silk. Durable, neat, won’t wrinkle. 
re leaned with a damp cloth. 40 Beautiful pat- 


rns. 
a your own business. Big profits. repeat 
orders. No sales ability ne d 50c or 
stamps for sample and kit. Information free 


CENTURY TIE CO., MFRS. 
Dept. K, 2345 W. Grand Bivd., Detroit, Mich. 














This is written in 
one inch — the 
smallest adver- 


WHAT CAN YOU DO 
foap aye ey WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment, tools, games, puzzles, etc., to sell, 
and for firms looking for ents. Inch advertisements. like this 
cost $35.00. They pay well because they are seen and read 
400,000 wide-awake men every month. Interested parties Ai 
invited to = idress the Advertising Department, Popular Science 
Monthly, 353 Fourth Ave., New York, we 

















CHEMICALS 
C. P. Grade— 
s—unc lly ve 
FREE Equip a complete home labo- 
Send 10c for postage and handling. 


Generous Gaaeiiites 
SC «. tai diti 
fully illustrated valuable cata- 
logs regularly sold for 25c. 
ratory with chemicals, instruments and apparatus. 
—New bargains! New prices! Save real money. 
KEMKIT CHEMICAL CORP. 
135-A Johnson St. Brooklyn, N. Y. 
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{s Your Job Safe? 


PS ee , The H H 
HOME EXPERIMENTS SHOW Diesel 7 Engineer pl a Fy 


| SECRETS OF FIRE horse-drawn ‘vehicles for their living — so 


now the Diesel engine is fast invading both 
(Continued from page 112) 





the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 


What This Field Offers You 


Diesel engines are replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives. and 
ships, aircraft, tractors, dredges, pumps, 
etc.—opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
get complete information on all the latest 
Diesel developments in our course. Special 
diagrams for quick understanding of this 
new power. 


porcelain evaporating dish. No water need 
be added; the crystals melt in the water they 
naturally contain, which is called their water 
of crystallization. Add to the liquid a small 
amount of an organic dye known as fluor- 
escein, and stir with a glass or iron rod to 


insure thorough mixing. Then remove the mS : 
source of heat and allow the dish to cool in | Now is your chance to get intoa big new industry and 
a darkened room grow up with it to an important position. Today there is 
ae ; practically no competition in the Diesel field, but the increasing Get our Free Diesel Booklet and find 
As the citric acid crystallizes, cracks open up | use of Diesel engines will result in keen competition for jobs after -~#. RR. siunedepeatuatens- 
in the solidifying mass and a glow spreads | 4 few years. If you start your training now and get established in jhg of Diesel engineprinciplesand operation by 
through it The mysterious illumination is this field, you need not worry about competition. spare-time study at home. Write Topay. No obligation. 


bright enough to permit reading printed mat- | American School, Dept. DB-46, Drexel Avenue at 58th Street, Chicago, Illinois 


ter held close to the dish. It is enhanced if 
the compound is exposed to a strong light The KH O M a 
CHEMIST 


before cooling. 

A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 




















HE more slowly the preparation cools, 
the longer the phosphorescence or glow 
will last. It is a good idea, therefore, to use 
a sand bath or a small electric crucible heater 
or toaster for warming the compound. Since 
these cool off slowly, the glow from the citric- 
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acid melt will be prolonged. —s ry every home. Many thrilling, practical, 
If citric acid is not readily available, boric useful experiments and tests, entertaining, 
| acid—also known as boracic acid—may be aren ae ee, pointing the way to 
| - ° Ss. — .. one are e > 7 researc an new iscoveries. any dia- 
| used in its place. In this case, place some of cae oak Minsttatlenn Pak chai bean 
' the crystals of acid in an evaporating dish and $1.00. 
| moisten them with a solution of fluorescein, 
as adic 4 i arte POPULAR SCIENCE MONTHLY 
; made by adding the dye to water containing 353 Fourth Ave New York, N. Y $1260 to $2 100 Year 
a small amount of sodium hydroxide. Heat : “ 
vd mixture — pase — + oat hen — | Men—Women Fa = nAnai.ten insTITUTE. 
usion 1s comp ete, as shown Dy the ce ssation Wonders Sent The Sesion > mS he og = v. 
of the swelling that first occurs during heat- MICROSCOPE education. GUS. Government big pay position: 
ing, remove the flame; and the compound, aaiabeiat oSend FREE 32-page book describing 
. . es w 0 anc t ut 
taken into a dark room, will be seen to glow. A new book which tells you not needed. © to get a position. 
As in the previous case, preliminary exposure all about MICROSCOPY. Seeuse ,/ —— 
to a strong light improves the phosphorescent Turn an inexpensive micro- today. Py ; 
display. scope on hundreds of speci- . : Address 
Tartaric acid, and other organic acids, of- pecan eee peng 
fer an amateur chemist an opportunity to ex- off into a new world of wonders. Com- 
periment with variations of the compounds plete Manual for amateurs. How to use Stat @ POTATO CHIP 
described above; and perhaps you may find equipment, secure and preserve specimens, 
it possible to alter the color of the glow by take photomicrographs, etc. Numerous 
adding small amounts of other dyes together illustrations. Full cloth bound $1.00. BUSINE 
with the fluorescein. Care should be taken 953 F = SCIENCE MONTHLY IN YOUR KITCHEN and 
not to heat organic acids excessively, in mak- ourth Ave. New York, N. Y. MAKE MONEY/ 

















ing preparations of this type, as they would | - oe : fa 
y potatoes for 2 Ib. Make 
decompose and char. " GIANT sensational new ‘‘Grenscless’’ 
Potato Chips and sell for alb. 
Ideal business for men or women 
af in spare or full time. Small invest- 


WARMED ICE IS BEST START BACKYARD! | Nociperincensedcd Ts 
FOR VEGETABLE PACKING 


how to'get stores to sell all you 
Ice should be “warmed up” before it is used 


Breeder lays 10,000 eggs part hgh plein vecdyndlpsaa at 
" oOo 0 © 7 e pron 
ag Frogs sell up to $5.00 first day. All information, pieteres, prices and terms sent free. Send 
per dozen. Any ¢limate suit- a postal card for Free Facts on this big ‘‘ Home Business’’ Opportunity. 
able. Write for FREE BOOK G. H. HARDT, Dept. 187, 325 West Huron St., Chicago, ti. 
as a cold packing for shipments of vegetables, 
recent investigations by the U. S. Bureau of 


one literature today. American 
Plant Industry have shown. The temperature ART LESSONS ye 


Frog Canning Company (Dept. 
144-K) New Orleans, La. 

of ice varies according to the temperature of 

the room in which it is stored. Ice crushed in Become Talented Artist with Big Income 
the vegetable-packing plant and immediately famous Art School instructor maxes it easy 

’ re .) > rac ~ctainc t t 8 t s CO 

blown over the produce, it was found, sustains mercial art, cartooning. lettering, anatomy 
little change from its storage temperature. 





















For 80 Days Reading—No Money Down 
Actual Crime Cases — If You Act Onick J 
We will send you 7 stirring book on Cri 

ret Service and — tification 





Af po a ae adv. layout, etc. - without 
»other or expense of corresponding. You 
get all 60 lessons at once—no waiting for 














Used as a top-icing in this manner, it was dis- ave f free r . ne wane - next lesson. Over 815 instruction illustra- 
covered to be the cause of considerable dam- ot, retu ite “wikis TE TO- Conny lot Course postpeld-or pay postman plus postage, WONEY 
age to lettuce and carrots examined on test DAY. Not sent to boys under vit years of if not delighted ofr inspecting. Order from this Ad. 

T. G. Cooke, Dept. B136, 1920 Sunnyside = Chicago, Ill. EDUCATIONAL SUPPLY CO., Dept. A-272-G, Racine, Wis. 








shipments. When ice was used in chunks and 
placed over similar vegetables after they had 
been loaded in the freight car, there was no 
damage to the produce because there had been 
an interval in which the ice had a chance to 
“warm up.” 





Earn Money at Home 


IG FREE book in colors tells new easy way. You don’t 

need experience. W.e show you how to decorate beauti- 
ful Art Novelties right in your own home by simple ‘‘3-step”’ 
method. No tedious study. Everything furnished, including 
supply of Novelties for you to decorate and Homecrafters 
Outfit. Big profit per piece for decorating. Just sit at home, 
and make up to $25 to $50 a week—full time or spare time. 


inate [suse mail 
Leaaon coupon and 

© get first les- 
son absolutely free. Start right in decorating Gifts, Bridge MAIL THIS! 


Prizes, Toys, etc. More like fun than work 
and you earn‘as you learn. Hundreds making Cee ee eee eee 
FIRESIDE INDUSTRIES 


big money this fascinating way. 
Dept. 51-H, Adrian, Mich. 


NO CANVASSING pL Please send big Free Book and 


son. So sure are you to succeed we give an : FREE LESSON. This does not 
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NEW AUTO MUFFLER HAS 
FILLER OF GLASS WOOL 


BAtts of glass wool absorb the sound of 
exhaust gases in an automobile muffler de- 
signed by a German inventor. Packed in the 
muffler casing, they are held in shape by wire 
netting. Although the gases encounter little 
resistance in passing through, the noise is said 














absolute Warranty backed by $1,000 Bond, obligate me in any way. 
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to be effectiv ely dampened. GIVEN YOU workers now in every locality! Mail coupon ems on ie NES ine few pees 
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A Coming American Industry 


The internal-combustion engine represents man’s 
supreme triumph of machine power. Diesel en- 
gineers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 
study of this modern I. C. S. Course on Diesel 
engines. Free booklet! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7684-H, Scranton, Penna. 
Please send information on course checked. 
[) DIESEL POWER 

() Mechanical Engineering [Automobile Course 
DAviation Engines DAir Conditioning 
Name- SS 
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NEON SIGNS are in big de- 
mand 3right, Colorful-Most 
economical Business every- 
where can save by getting our low 
rices Layouts and estimates free. We 
can solve your sign problem. Write 
CRYSTAL NEON LABORATORIES 
today for details R. 6, Box 370, Milwaukee, Wis. 
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Steady cash for you in full or spare time. 
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erience unnecessar) material makes $1 articles 
Rubber moulds nished for speed production Small l 
investment brings big returns Interesting booklet 
nailed ee Plastex Industries, Dept. 2, 1085 


Washington Avenue, New York, N. Y. 









ro Sow a 


eo ey PATENT 






Exa t ( 

latent On if you Want to prof 

your idea, you should take steps to 

later t once. Your first step is to ¢ 

This interesting illustrated book conta 

formation you should have It telis you fully hew to 
obtain a patent on your idea in the qui kest wa With 
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WHEN YOUR CAR WON’T RUN 





(Continued from page 54) 


intake isn’t clogged with a stray piece of 
rag or paper or leaves, then it couldn't be 
lack of air.” 

“So that leaves nothing but the ignition,” 
Blarsden interrupted. 

“Plus the possibility of clogged carburetor 
jets,” cautioned Gus. 

Blarsden shook his head hopelessly. “But 
it certainly isn’t a quick job to take a carbu- 


retor all apart and clean it on the road,” he 
protested. 
“Why do that ? Nine times out of ten, you 


can clear dirt or water out of a carburetor 
by pulling the choke all the way out and 
turning the motor over several times with the 
starter. The higher vacuum forces the dirt 
through the jets. In fact, that’s the first thing 
to do when a car stops suddenly on the road. 
And it’s also the first thing to do if a motor 
starts to buck and jump, and acts as though 
it were going to quit. When the motor is 
running, you get the same effect by pulling 
the choke all the way out and at the same 


time opening the throttle all the way. Clogged 
jets often show up first in stalling when 
the motor is idling.” 

‘LL. remember that one,” Blarsden re- 


marked. “But I don’t quite see how you 
tell whether the gas is getting to the carbu- 
retor or not, even when you know the tank 
has gas in it. What if the fuel pump isn’t 
working ?” 


“Look here,” Gus replied, lifting the hood 


and pointing at the carburetor. “This car, 
and all the rest of the new models, are fitted 


with fuel pumps and down-draft carburetors. 
The quickest way to check whether the gas 
is feeding to the carburetor or not is to dis- 


connect the gas pipe at the carburetor, step 
on the starter with the ignition turned off, 
and then see if gasoline comes out of the 
pipe.” 


“But, suppose you can’t see the end of the 
pipe from the driver’s seat ?’’ Blarsden asked. 
“You'd be stumped in that case if you were 
driving alone, wouldn’t you?” 

“Why not slip over into the front passen- 
ger’s seat and work the starter with your left 
foot? Or if you still couldn’t see the end of 
the pipe, then why not work the starter with 
your hand from under the hood ?” 

“T should have thought of that,” 
owner grinned 

“Vou probably would have, if you’d been 
up against it on the road. Now, after you've 
decided that it can’t be anywhere except in 
the ignition system, you can eliminate a lot 
of possible ignition troubles just by turning 
on the ignition switch and watching the am- 
meter. If it shows the same amount of cur- 
rent flowing that you usually get under the 
same conditions, then it can’t be a broken 
primary wire, a dead battery, or a short cir- 
cuit. If the meter shows no current when 
you turn it on, give it a slight turn by a 
touch on the starter so as to be sure you are 
not being fooled by the timer contacts being 
open. 


the car 


*T* ROM there on,’ Gus continued, “it’s 
just a matter of checking each part of 
the ignition system. If there is any clearance 


at all under the breaker cam shoe when the 
points are in contact, and you can see the 
points separate at the break, then it can’t be 
anything wrong with the timer.” 


“But I thought the timer points had to 
open just the right amount,” Blarsden ob- 
jected 


‘That’s true enough, if you want the best 
efficiency,” Gus replied, “but the motor will 
still run so long as the points actually close 
and open, even if the gap is away off from 
where it ought to be. 


“When you're sure it can’t be the timer 
that’s stopped the car, the next step is to 
check the spark by holding the distributor 
head so that the center contact is about a 
quarter of an inch from any convenient metal 
part, while you open and close the timer con- 
tacts by hand. If there is a clean-cut, sharp 
spark from the distributor terminal, and hard- 
ly any sign of a spark at the timer contacts, 
then you can be sure it isn’t either a broken- 
down spark coil or a shorted condenser.” 

“Golly!” exclaimed Blarsden. “You’ve got 
down to the point where it can’t be any- 
thing but the spark plugs. And I know that 
bum plugs can’t stop a motor suddenly; they 
just couldn't all go bad at exactly the same 
time!” 





US laughed. “That’s right enough,” he 
agreed. “If you got that far without 


locating the trouble, there’d be only two pos- 
sibilities left. One is a loose connection in 
the ignition wiring that had jarred loose and 
then made contact again after the motor 
stopped, and the other is that the carburetor 
jets are clogged with dirt so solidly that the 
extra vacuum won't force it through. 
“Chances are, though, that a sudden stop 


means something wrong with the ignition 
system. And if there is, you can generally 


bank on either being able to fix it easily, or 
not at all. A broken wire is a cinch to fix. 
And there’s nothing to resetting the timer 
contacts, at least well enough to get you to 
the next service station. If either the coil or 





condenser has gone completely dead, you’re 
sunk, but if they're only partly shot, you 


often can get the car going after a fashion, 
merely by closing all the spark-plug gaps to 
a tiny opening about equal to the thickness 
of a piece of paper.” 

“So there aren't any other things that can 
stop a car,’ Blarsden observed, starting his 
motor—this time without any difficulty. “It’s 
a relief to know that, anyhow.” 

“Don’t fool yourself,” Gus grunted. 
“There’s plenty, and some of ’em are sudden 
enough, but they don’t usually leave you 
with any doubt that something is radically 
wrong before the car actually stops. That goes 
for a broken connecting rod, for example.” 

“How about a broken valve?” Blarsden 
offered. 

“A broken exhaust valve won't even stop 
the motor unless it happens to get in the 
cylinder and cause a jam that wrecks the 
whole show. A broken intake valve raises 
hob with the gas mixture, and may cause a 
smash like a broken exhaust valve.” 








ELL,” Blarsden said, as he threw the 
car into gear, “thanks a lot, Gus, for 
all the help. I’m going to keep all that dope 
tucked away in the old bean where I can use 
it the next time the motor dies mysteriously. 
Got to drift along now.” 
“So long,” Gus grunted. “By the way—there’s 
just one thing I forgot to tell you about, 
that'll certainly make you stop mighty quick.” 
“What’s that ?” 
“A blow-out!” chuckled Gus. 


SAYS FACIAL FEATURES 
GROW LARGER WITH AGE 


As A person grows older, his features alter 
in pattern. His nose becomes wider and 
longer in proportion to the size of his face. 
His ears lengthen. His mouth spreads wider. 
These facts, revealed in thousands of meas- 
urements by Dr. Ales Hrdlicka, Smithsonian 
Institution anthropologist, explain the vague- 
ly felt change in the appearance of an old 
friend encountered after a lapse of years. 
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PATENTS—TRADE MARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 
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Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


My Personal 
service assures 
strictest confi- 
dence on all 


your patent 
PERSONAL SERVICE robiems. Send 

me a model or 
drawing, or sketch and description of your invention, and 
$5.00. I will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340 Victor Bidg., Washington, D. C. 





Take Out Your Own Patents 


Pay only patent office fees. Valuable manual by Ray- 
mond F. Yates tells howto write patent claims, prepare 
drawings, make searches, etc. Invaluable in assuring 
inventorof a strong patent, whether taken out by him- 
self or his attorney. Postpaid, complete with all legal 
forms, $1.06. 


LIST OF NEEDED INVENTIONS FREE! 


: Don’t waste time on inventions the public does not 
| want. Write for free list of needed inventions with 
catalogue of books every inventor and mechanic 
should have. 


Donley Publishing Co., 509 Fifth Ave., Dept. S-7, New York,N.Y. 








Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, 
patented and unpatented, since 1924. Write 
for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 








Be Your Own 


Auto Trouble Shooter 





NEW SIMPLE HANDBOOK MAKES IT EASY 


Now you can cut down 
monthly repair bills and 
keep your car in A-l 
condition by doing your- 
self many easy tasks 
completely explained in 
this brand new manual. 

Anyone can follow the 
non-technical language 
in AUTO KINKS fully 
illustrated with draw- 
ings and simple dia- 
grams, and find out just 
what to do no matter 
what goes wrong—how 
to make temporary or 
permanent repairs to 


GASOLINE TANK 
FULER TUBE 





SEncer wire 
(DETACHABLE) 


“s< 208 





A reduced drawing from 
AUTO KINKS showing 
how to repair hole in gaso- 
line tank without solder- 


ing. Complete explanation the motor, carburetor, 
shad aoe. _ fuel line, ignition, lights, 
Starter, radiator, chassis, running gear, body, 


fender, top, and even the garage. 

AUTO KINKS is a complete service manual 
which will save you many times its cost. Besides 
cutting your repair bills, you will get a lot of 
fun out of doing these simple jobs yourself. 
192 pages, full strong cloth binding, pictures on 
every page, only $1.00 C.O.D. plus a few cents 
postage. 

POPULAR SCIENCE MONTHLY—Dept. 76 
353 Fourth Ave., New York, N. Y. 


Send me AUTO KINKS. I agree to pay the postman 
$1.00 plus a few cents postage when the book arrives 
If I am not entirely satisfied with the book, I will return 


it to you within 5 days of receipt and you will refund 


my money in full. 


Name 


Address 


WEIRD PLANS PROPOSED 
TO MAKE IT RAIN 


(Continued from page 35) 


weather maker. Officials of an Eastern race 
track, in 1930, actually engaged the services 
of one of these specialists. He was commis- 
sioned to set up his apparatus and attempt to 
prevent rain during the week of horse races, 
at a fee of $1,000 a day and $2,500 for Satur- 
day. Fortunately for him, not a drop of rain 
fell the whole week. Following his apparent 
success, the expert was rehired for one day 
the next week. It poured. 

Government weather experts supply the 
epilogue. So far as is known, they say, no 
man has ever succeeded in producing or pre- 
venting rain. 

Attempts to control other kinds of weather 
have fared no better—though not for want of 
trying. One inventor would improve our na- 
tional climate by placing a 3,000-mile string 
of coal stoves along the Canadian border, to 
keep blizzards away! 





NOTHER produced a more imaginative 
plan. Let a windbreak of fifty-foot ever- 
green trees be planted, he suggests, on paral- 
lel ridges running along our northern bound- 
ary. There might be 100 such “shelter ridges,” 
spaced about 500 feet apart. Now, suppose a 
layer of polar air, 5,000 feet deep, sweeps 
down from Canada. As it crosses the border, 
the first shelter ridge will clip off the lowest 
fifty feet of the cold air stream. Deprived of 
its underpinning, the remaining 4,950 feet will 
settle to earth and continue onward until it 
hits the second ridge, when another fifty feet 
will be amputated. Thus, the frigid blast will 
lose a fifty-foot slice at each ridge, until the 
final one annihilates the last trace of polar 
cold. Follow these directions, the sponsor of 
the plan maintains, and America will become 
a tropical paradise. Even if it were practical 
to carry out so vast an undertaking, however, 
skeptics may reserve their opinion as to 
whether the wind would fall into the trap so 
carefully laid for it. 

The best that man can do, meteorologists 
insist, is to adapt himself to existing condi- 
tions. He can’t force rain to fall on parched 
fields, but he can build irrigation systems to 
water the soil. He can’t prevent the spring 
rains that cause floods, but he can plant trees 
to help the water soak into the ground, and 
build dams to stem the raging torrents. 

Sound -advice, no doubt—but it’s safe to 
wager that inventors, with indomitable op- 
timism, will go right on thinkirg up bigger 
and fancier schemes for controlling the 
weather ! 


NEW WHITE CLOTH MAKES 
SUNBURN-PROOF APPAREL 

Persons who are extremely sensitive to 
sunburn are protected by a new white rayon 
cloth which filters out the burning ultra-violet 





rays of the sun. Heretofore only fabrics col- 
ored by certain dyes were known to shield the 
wearer against these rays so that no such 
white, summery-appearing material was avail- 
able for wearing apparel. In making the new 
fabric, colorless chemicals are infused in the 
solution from which the rayon fibers are spun 
and cloth woven from these strands has the 
desirable properties of being both white and 
“sunproof.” 


SETS BALLOON LIMIT 
AT TWENTY-MILE HEIGHT 


TWENTY MILEs above the earth is the prac- 
tical limit to which present-day balloons can 
rise, according to Dr. Jean Piccard, famous 
balloonist now planning a new flight into the 
stratosphere. Using a bag large enough to hold 
sufficient gas to rise to greater heights, the 
strain on any known balloon fabric would 
pass its breaking point, Dr. Piccard explained. 

















HESE books’ were 
prepared for men 
of ideas—men who have 


an article in mind that 
will make money, save 
money, save labor or 
give pleasure. The av- 
erage man probably has 
betteropportunity today 
thanever before tocash- 
in on a worthwhile in- 
vention. But he must 
know what to do to 
protect himself and 
how to get his inven- 
tion before the buy- 
ing public. 


36 Years’ 


Experience 

This organization has 
been in the business of 
helping inventors for 
thirty-six years. A large 
staff of Patent Special- 
ists gives you expert ser- 
vice. Fees reasonable. 
Deferred payments ar- 
ranged. Questions an- 
swered. Facilities sec- 
ond to none. Be sure to 
get these valuable books. 
They may save you 
time, expense, even 
later disappointment. 


Don’t Delay 
Action Counts 


Don't delay needless- 
ly. The Patent Laws 
favor the man who is 
prompt and diligent. It 
costs you nothing to 
learn immediately 
what to do and how to 
do it. Write a letter, 
card or use the handy 
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Pranks of Vibration Create New Problems 


springs and loose shock absorbers met this 
queer trouble on many of the earlier concrete 
roads Highway engineers have learned that it 
can be avoided by spacing the expansion joints 
at unequal distances. 

Automobile vibrations often have come in 
unusual disguises. Thousands of drivers have 
been annoyed by the shimmying of front 
wheels, but probably few recognized it as vi- 
bration. Most of them would be astounded 
to know that the shimmying involved almost 
the same principle as the flutter of airplane 
wings. The energy that made the wheels 
shimmy came from peculiarities of their 
alignment; it was conserved and built up by 
the resilience of tires and steering assembly. 
The inexpert motorist, by his efforts to check 
the bouncing from side to side, often actually 
added his own energy to it 

Manufacturers wiped out the source of 
crankshaft-vibration troubles by ‘dynamic 
balancing.” Intricate precision instruments 
were developed to make possible the delicate 
balancing of the shafts while they were ro- 
tating 

Leading builders of heavy machinery have 
used such dynamic balancing for a number of 
years, so serious unbalance now is relatively 
rare. But there are other, even stranger 
causes of vibration 

In a certain district of a large eastern city, 
occupants of a number of houses began to 
» be annoyed by an unusual sound. The houses 
themselves were humming! 


HE trouble was traced to a power sta- 
tion several blocks away, where a group 
of single-phase, alternating-current generators 
were operating Each time the current 
changed, there was an almost infinitesimal 
period of “slack” in the strain on the genera 
tors. Those lulls, coming at the rate of 120 
a second, caused a vibration that traveled un- 
noticed through the foundation and all the 
way to the houses that happened to vibrate 
in resonance with it. Other, nearer buildings 
failed to “tune in” because of different ma- 
terials, sizes, or methods of construction 
To quiet the humming houses, engineers 
mounted the generators on springs. The 
springs, of course, were capable of vibration 
but not in harmony with 120 impulses a sec- 
ond. Similar arrangements are often used for 
isolating the motors on electric refrigerators. 
Builders of disk-type turbines, 
sometimes, actually follow the 
astonishing procedure of weaken- 
ing a steel disk to prevent its 
breaking. In the earlier machines, 
the huge disks often cracked mys- 
teriously, as if pieces had _ been 
chipped out by sledge hammers. 
Engineers traced the trouble to 
vibration 
When a metal disk is struck, 
the vibration goes all the way 
iround it in ripples, just as if the 
circumference were “flapping.” A 
jet of steam in a turbine starts 
such a ripple. If the ripple hap- 
pens to travel in one direction at 
the same speed the disk is revoly 
ing in the other, it results in a 
‘standing wave.” The wave can't 
vet away from the steam jet, right 
at its heels, whipping it harder 
ind harder, until the disk cracks 
To avoid that accident, builders 
now test each disk with electro- 
magnets which jar it at increasing 
frequencies until they disclose the 
exact speed at which the waves \ 
travel. If it is within ten percent 
of the speed at which the tarbine 
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of the waves—usually by making the disk 
thinner! The slight loss of strength is more 
than offset by escape from resonance. 

Builders of blade-type turbines take equal 
precautions. In a turbine whirling at the 
terrific speed of 2,000 or 3,000 revolutions a 
minute, the snapping off of one blade is like- 
ly to cause what German engineers call “blade 
salad.” It means a repair job which may cost 
over $100,000. 

Not only the winglike flutter of blades, but 
also the resonance must be reckoned with. And 
it may come from curious sources. In a cargo 
ship, a few years ago, gear teeth meshing at 
the rate of more than 100,000 a minute, 
caused a vibration which “backed up” to a 
turbine, harmonized with the flutter of the 
blades, and ripped them off. 

Naval architects and engineers face countless 
difficulties from vibration. It may come from 
machinery, from propellers, or from the pas- 
sage of the boat through the water. Reso- 
nance of the hull, or of some internal part, 
may carry it with magnified effect to far-dis- 
tant sections of the ship. 


N ONE case, actual measurements showed 

that a vibration of only seventy-five hun- 
dred-thousandths of an inch on the frame of 
a slightly unbalanced turbine was increased 
more than five times, to four-thousandths of 
an inch, in one of the upper staterooms. The 
tremors, coming at the rate of nearly 3,000 
a minute, were too fast to be heard, but 
were “felt”? unpleasantly on the eardrums. 
The largest modern ocean liners have been 
subject to vibrations which caused serious an- 
noyance to passengers. Engineers sometimes 
have spent months searching for the causes. 

On older ships, vibration often was the un 
suspected source of trouble. Some authorities 
now believe that more than three fourths of 
the steamers of the past suffered from it, and 
that it was often responsible for the loosen- 
ing of hull plates. 

On a modern tanker, making its first round 
trip between New York and New Orleans, 
it was discovered that the propeller nuts 
were being mysteriously loosened. Experts 
found this was due to torsional vibration of 
the driving shaft. 

The curious ability of shafts and similar 
parts to vibrate torsionally, that is, with a 
twisting motion, causes many difficulties at 





SPINACH and sand do not necessarily go together, says 
Bateson, California plant wizard, seen 
here dispiaying a sample of the “gritless” variety of the 
is to be run, they change the speed vegetable he has developed after many years of research. 


sea, On land, and in the air. The movement 
is similar to that of a twisted string from 
which a weight is suspended. It turns first 
in one direction, and then the other. Often the 
twisting of a shaft, unnoticed, reaches danger- 
ous proportions. 

Engineers take special precautions when 
Diesel or other internal-combustion engines 
supply the power. When the motor runs at a 
speed which puts the cylinder firing in reso- 
nance with the shaft’s torsional vibration, 
something is likely to break. 

That is just what happened on an early 
voyage of the dirigible Graf Zeppelin. At the 
critical speed, a crankshaft snapped. Before 
the speed could be changed, three of the four 
other shafts broke. All had been machined 
to the same specifications and vibrated at 
nearly the same frequency. The airship reached 
its home port with one motor running. 

Engineers today control torsional vibration 
by many clever devices. The frequency is 
changed, if necessary, and resonance is de- 
stroyed by the springlike action of “flexible” 
shafts or couplings, or by adding special fly- 
wheels which change the shafts’ weight. Some- 
times a flywheel is attached by an ingenious 
adjustable clutch which ‘“‘damps out” the vi- 
bration almost completely. The clutch grips 
tightly enough to hold fast while the shaft 
is under ordinary power. But when the ex- 
tra twist comes, it slips and acts as a brake. 

When engineers face a serious vibration 
problem, their first task often is to discover 
the source of the impulses. The clew usually 
is found in the frequency of vibration. Fas- 
cinating but simple instruments have been 
devised to measure it. 

Simple forms of vibration often are timed 
by a metal reed, used as a sort of tuning fork. 
Held against the vibrating object, the reed is 
shortened or lengthened by adjustable screws, 
until it begins to sway in resonance with the 
vibration. Calibrated marks show the fre- 
quency at each adjustment. 

A neon light, flashing at controlled fre- 
quency, is often employed to “stop” a moving 
machine part, and then make it appear to 
creep forward while its path is studied. 


MORE recent instrument, known as the 
Davey vibrometer, contains a mirror, re- 
flecting a light beam from a neon lamp. When 
the device is brought into contact with a vi- 
brating object, the mirror quavers, 

moving the beam back and forth 

along an enlarged scale. By regu- 


“*Gritless’’ Spinach Is Free from Sand sing 'the flashing of the neon 


light, engineers can “stop” it any- 
where within its swing, so they 
can tell not only the speed of vi- 
bration but also the amount of 
deviation from the normal posi- 
tion at any instant. 

In an instrument of another 
type, a weight suspended freely 
or on soft springs tends to re- 
main stationary, while the lighter 
parts of the device respond to vi- 
bration. A pointer, attached to 
one part and pivoting on the 
other, indicates the movement. 

One such instrument is so tiny 
it can be carried in a man’s pock- 
et. Others, much larger, contain 
mechanisms to record the vibra- 
tion on moving tapes just as seis- 
mographs, by exactly the same 
principle, record earthquakes. 

A machine’s vibration, in fact, 
often amounts to a little earth- 
quake. Though not so far reach- 
ing as the terrestrial kind, within 
its limits, it can be equally de- 
structive. 
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How Good Are Your Eyes? 


You'll get a thrill of power and speed as the transcontinental lim- 
ited flashes along ribbons of steel, plunges through dark tunnels 
and finally pulls up at Albuquerque. Perhaps if you are a romantic 
soul you may hark back to the pioneer days of railroading . . . to 
daring train robbers and robust plainsmen handy with a six-gun. 
But wait... don't let your imagination run too wild. There's some- 
thing about this particular sequence in the latest “Popular Science” 
movie that isn't altogether cricket. What is it? Well, we won't 
spoil things for you by revealing it here. See “Popular Science” 
at your neighborhood theatre and enjoy the mystery first-hand. 
This new sound-and-color short by Paramount is full of surprises 
that are as interesting as they are startling. For example, “Popular 
Science” shows you waxed fruit you can really eat . . . a new high- 
speed industrial movie camera taking more than 1|2,000 pictures 
a second .. . how perfect spectacle lenses are made .. . amazing 
new labor-saving devices for the kitchen. Take the whole family 
to see “Popular Science”. They will enjoy it as much as you will. 
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Back- Yard “Beach” for Children . 


Hose Reel Swings Beneath Porch 
Pickaninny Pipe Rack 

Scale for Weighing Chemicals . 
Garden-Chair Frame of Pipe . 


Straightening a Bent Propeller 


Flash-Light Holder From Belting 


Homemade Drive for Boat . 
Sail Slides and Track . 

How To Bend Celluloid . 
Stunts for Camp Cooks . 
Device Helps Trim Square Stock 
Simple Tool-Marking Fluid 
Jack Lifts Boat for Repairs . 
Sanding Roll Used as Shaper 
Kites, Messengers, and Reels 
Clothes Drier Supports Basket . 
Homeworkshop Guild News 
Concrete for the Garden 
Braces From Electric Conduit 
Old Bill Says— . 


Pencil-Pointing Box 


Stick Shellac Repairs Woodwork . 
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Motorists — 
Wise.. | 
Simoniz / 
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Makes the Finish of 
Your Car Last Longer | 
and Stay Beautiful | 
Year In and Year Out 


If you are particular about appearances, 
you've already Simonized your car. Millions 
know it's the one way to keep cars beautiful 
for years. Though easy to put on, Simoniz is 
hard to wear off. It gives perfect, all-weather 
protection to the finish and prevents fading. 
If your car is dull or discolored, first use 
Simoniz Kleener. It's faster, easier and safer. 
Also cleans more thoroughly and more eco- 
nomically! Then follow up with Simoniz and 
the finish will stay beautiful. Always insist on 
these world-famous products for your car. | 











NEW CALKING COMPOUND 


Cracks around doors, windows, and 
chimneys can be filled easily and with a 
minimum of muss with a recently devel- 
oped calking compound. Supplied in a 
long, thin paper tube instead of a can, the 
material can be applied without special 
calking tools. The paper tube, perforated 
along one side, is simply placed over the 
crack and pressed into the opening with 
the fingers. The pressure serves to break 
the perforations and forces the compound 
into the crevice. According to the inven- 
tor, his method reduces waste and insures 
a water-tight joint. 





MODERNIZING OLD LIGHTS 


Any exposed bulb can be transformed 


into a_ scientific, indirect-lighting unit 
through the use of a new combination 
adapter socket and globe costing only a 
few dollars. The adapter socket, provided 
with a screw plug, is simply substituted 
for the electric-light bulb in the existing 
fixture or on a hanging drop cord. 





FOR 


Home 
Owners 


HOLDER FOR STEEL WOOL 


STEEL wool used in refinishing work can 
be handled easily and safely with a new 
holder now on the market. Made of rub- 
ber, the holder is provided with four 
metal pins that grip the steel-wool pad 
tightly. Squeezing the sides of the holder 
bares the pins and allows the pad to be 
slipped into place. © 






When steel wool is 
used in refinishing 
work, this rubber 
holder will protect 
your fingers from 
steel splinters. Four 
metal pins, exposed 
by squeezing the 
holder as shown 
above, hold the wool 
securely in place 


LONG-LIFE GLUE BRUSH 


A wire loop fastened around the bristles 
of a new glue brush greatly increases the 
useful life of the tool. When the brush has 
worn too short for efficient use, the loop 
can be cut to expose another inch of usable 
bristles. The brush is said to be no more 
expensive than the conventional 
the market. 
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FROM HOME OWNERS 


Q.—Is THERE any easy way to freshen up 
stucco without repainting?—R. C. Trenton, 
N. J. 

A.—1F THE stucco surface is not too dirty, a 
large portion of the dust and soot can be re- 
moved with a stiff-bristle brush. The surface 
also can be cleaned effectively by scrubbing 
with a soap-and-water solution, although this 
method requires a good deal of care to pre- 
vent smudging and streaking. Incidentally, 
special paint soaps are available on the market. 


LEAKS NOT ALWAYS TO BLAME 


T. B. H., st. Louis Mo. Damp spots on in- 
side walls are not always caused by leaks. 
Very often, particularly when the weather is 
muggy, they are due to the condensation of 
the moisture in the air on the cold plaster. 

PAINTING A CHIMNEY 

Q.—1 INTEND painting the outside of the 
brick chimney on my house. It has never 
been painted before. Is it necessary to pre- 
pare the brick surface in any way before ap- 
plying the paint?—J. L., Washington, D. C. 

A.—cLEAN the brick thoroughly, being par- 
ticularly careful to remove any efflorescence, 
or white spots (P. S. M., Mar. ’36, p. 7). Then 
after you have applied a priming coat of 
boiled linseed oil and turpentine, mixed half 
and half, the surface is ready for the paint. 
If any portion of the mortar between the 
bricks is new, it should be treated with a so- 
lution of zinc sulphate. 


MATCH MARKS ON WOODWORK 


F. T., cHIcAGO, 11L. Match scratches gen- 
erally can be removed from woodwork by 
rubbing the marks with a slice of lemon, then 
with whiting, and finally with soap and 
water. 


PAINT FOR WROUGHT IRON 


D. L. P., SACRAMENTO, CALIF. A good paint 
for decorative wrought-iron work can be 
made by mixing graphite with equal parts 
of varnish and turpentine. Apply it in thin 
coats. 

SHINGLE SIZES 
Q.—arE wood shingles available in more 


than one size? In laying a roof what propor- 
tion of the shingle should be exposed ?—A. C. 
W., Hartford, Conn. 

A.—SHINGLES usually are sold in sixteen, 
eighteen, and twenty-four-inch lengths. They 
should be laid to expose four and one half, 
five and one half, and seven and one half 
inches, respectively. When cost is an important 
factor, they are sometimes spaced so that the 
exposed area is larger, but this is false econ- 
omy since it results in a thinner and less dur- 
able roof. 

PAPER 


PATCHING WALL 


S. B. W., BUFFALO, N. y. About the only 
way that a crack or rip in wall paper can be 
repaired without removing the entire section 
is to paste a strip of wall paper two inches 
wide over the entire length of the crack, tak- 
care to match the figure. This will form a 


ing 
particularly good job in corners where the 
wall paper sometimes rips due to uneven 


settling of the two wall surfaces. Wall paper 
that has come loose from the plaster in spots 
can be made firm by making a small slit with 
a knife and injecting the necessary paste with 
a small ear syringe. 
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1. Gillette Blades may be small—but look at the 
factory where they are made. Eight stories high 
and covering two city blocks. Imagine my surprise 
when I approached this tremendous plant! 


2. Imet my guide, the walking encyclopedia ofthe 
Gillette factory. Said he,“‘Mr. Sarg, I’m going to 
show you things that will amaze you.” “Lead on,” 
said I, ‘amazement is my long suit.” 















































3.We entered a modern laboratory that would 
have delighted an Edison. Here graduate chemists 
and engineers check and re-check every batch of 
steel for quality—and they’re hard men to please. 


4. Next camesheermechanical magic—alittle black 
box attached to each electric hardening furnace 
that automatically orders more heat or less heat as 
required for perfect tempering of razor blade steel. 
































5. Just warming to his task, my guide said,““Here 
is the electro-magnetic tester that ‘sees’ through 
steel. It revealshidden flaws in steel, much as the 
X-ray reveals broken bones in the human body.” 




















7. And from this point right onto finalinspection 
and sanitary wrapping—I was amazed by one mar- 
velous process after another. Do you wonder that 
lIalways shave with Gillette Blades ? 


6. “Now look at one of our gigantic grinding ma- 
chines. They weigh 4 tons, yet they’re adjustable 
to 1/10,000 of aninch! That’s what gives Gillette 


yo 


Blades shaving edges so sharp they’re invisible! 





@ TONY SARG—king of marionettes and 
mechanical genius — expresses in his own 
way the amazement voiced by other 
trained observers. Grantland Rice, Boake 
Carter, Frank Buck, Melvin Purvis, these 
and other professional skeptics were bewil- 
dered by the scientific precision methods 
employed in producing the Gillette Blade. 
Check your experience with theirs. Buy a 
package of Gillette Blades and see fot 
yourself how quick and easy shaving can 
be. We promise you the best shaves of 
your life—or your money back. 





Let no one deprive you of comfort by selling you a substitute. 
Ask for Gillette Blades and be sure to get them. 


GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS. 
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Thinks Motor Cars Might Take 
Their Alcohol Straight 


You hear a lot of talk these days about 
finding a substitute for gasoline as a motor 
fuel. Several foreign countries have laws re- 
quiring the use of an alcohol-gasoline blend 
for this purpose. Some prominent chemists 
advocate that we do 
the same thing in this 
country. Now the idea 
behind this, as I un- 
derstand it, is to con- 
serve our oil supply 
and to help the farm- 
ers who would grow 
the crops to produce 
the alcohol. What I 
can't understand is 
why alcohol _ itself 
should not be used as 
a motor fuel. If the 
automobile engine had to be changed to do it, 
wouldn’t such research be worth while be- 
cause, if successful, the benefits would be two 
or three times greater than those that would 
result from the use of an alcohol-gasoline 
blend? I have never read a statement saying 
enough energy could not be obtained econom- 
ically from alcohol.—H.A.D., Baltimore, Md. 


Would Dig Up the Roots 
Of Our Family Tree 


SOMETIME in the near future I would like 
to see an article tracing the evolution of the 
young American of today—how intermar- 
riage in this country has or has not produced 
what might be called the typical American. 
Perhaps a story based on a survey in twenty 
or thirty cities in various parts of the country 
would give the answer. Also, I would like to 


SMY TURN NEXT, 


GLUG 


FELLA / 





read in this article some of the interesting 
background history of the development of 
races. For instance, what is the oldest pure 


race extant today? There are many fascinat- 
ing side lights to be told in such a story.— 
L.S., Alma Center, Wis. 


Wants a Pipe Organ 
That Won’t Tie Him Down 


To THE growing list of those who want to 
see articles on organ building, I would like to 
add my name. I judge from the recent re- 
quest of A.P.C., of Rumney Depot, N.H., 
that he would have vou publish plans for a 
combination organ, phonograph, refrigerator, 
and clock with a 


hook-up tor a motor © SOLO MIO ¥ 
to drive the works - 3 





thrown in for good Ze 
easure 1 : ~<A 
mea = I — be ») —ev 
satisned with just the \ ~ - 
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organ. I believe some 
sort of an electronic 
ould best meet 


most 


organ W 
the needs of 
bec ause even 

pipe organ 
requires considerably 
more space than can 
be spared in the average home 
electronic organ 
none of its operating parts has to be built in- 
to the house. This is a real consideration in a 
case like my own where the house is rented.— 


I E B.., Middleboro, Mass. 
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An Echo From the Plane 
That Flies Like Sound 


In A recent letter, G.T.M., of Cambridge, 
Mass., asked what would you hear if a plane, 
capable of traveling at the speed of sound, 
went by at full speed. I’m afraid G.T.M. has 
made himself dizzy by asking a foolish ques- 
tion. If he would stop to think for a moment 
that sound, in the form of waves, emanates 
from its source in all directions he would 
realize that he would hear the plane go by 
just as he hears present-day planes soar over- 
head. For some reason or other G.T.M. ap- 
pears to be stuck with the idea that a plane 
traveling at the speed of sound would cause 
the sound waves to “freeze” and be carried 
along with the plane whereas, of course, a 
“trail” of sound would be left as from any 
other moving object emitting sound—W.U., 
Wichita, Kans. 


Club Houses for Crows 
To Keep Birds Off Wires 


A FRIEND of mine who works for a power 
company tells me that one of the big prob- 
lems in maintaining rural power lines is caused 
by crows sitting on the wires. Out in the open 
country, where the poles are pretty far apart, 
the birds stretch the 


wires, or even break TRY SOME MAE WEST 
them, with their  pymmies in THE 
weight. Several vol- CORN FIELDS, - 
unteer inventors have e Fh. we 





tackled the problem, svt 


usually working on at 
the idea of making ax / ( 
the wires so uncom- “( \d 
fortable that the birds SW 7) 


will look for a more |v ( , 
hospitable roosting *%j \ 

place. I think a bet- ; a 
ter idea is to set up 
crow resorts along the power lines, offering 
luxurious lounging places, free corn, and other 
inducements to lure the crows away from the 
hard, cold wires. Maybe some of your invent- 
ive readers can think of a better solution for 
the problem. There ought to be a fortune in 
it for the fellow who can work out a really 
practical system—O.0.M., Louisville, Ky. 


Suggests a Fire Ladder 
With Elevator Service 


For years I have had an idea for a more 
efficient and up-to-date fire ladder than the 
conventional ones now in use. Since I did not 
have sufficient funds to build a working 
model and secure a patent, my idea remained 
a mental plan. In a recent issue, however, 
there appeared a picture and news item 
about a 164-foot extension ladder and special 
fire truck recently put into service at Buenos 
Aires, Argentina. This is a step in the direc- 
tion of the rescue device I have in mind, but 
my idea is to have a combination telescopic 
ladder and elevator. The ladder would be so 
constructed that a cage-type elevator could 
operate on the side girders of the ladder and 
sufficient space would still be available at the 
sides for the ladder structure. Rescued per- 
sons could be lowered safely in the elevator 
and the firemen would have ample ladder 





The whole device would be mounted 


space. 
on a special truck and there would be the 
necessary hoisting machinery to operate the 
elevator.—R.D., New York City. 


Replace Your Cast-Offs 
With Cast-On Clothes 


Nor long ago, it was announced that in the 
future men’s suits will be poured on them! 
A new cellulose com- 
pound is being per- 
fected which will make 
this possible. Accord- 
ing to the prediction, 
a man will step into 
a tailor’s shop and 
have a form adjusted 
on him. The “liquid 
garment’’ will be 
poured on the form. 
Removed after cool- 
ing, the “poured suit” 
is literally a molded 
form of the man’s figure and needs only trim- 
ming to finish. It looks like we’re all destined 
or doomed to be dandies.—B.B., Chicago, II. 


D'YOU GUARANTEE 
TET? 7 a 





Another Champion 
Of the Steam Car Speaks 


R.W.H., of Holland, Mich., takes a rather 
positive stand in regard to gasoline-powered 
automotive vehicles. Possibly he works in an 
automobile factory or owns oil stock. Cer- 
tainly, he never drove a steam car. Granted 
the steam car was no vehicle to be trusted in 
the hands of an unbalanced man or woman 
due to its intricate working parts, any of 
these cars formerly manufactured would give 
a better ride than present-day automobiles. 
Did R.W.H. ever drive a Doble steam car? 
It would go any place where its wheels could 
get traction and travel at a speed faster than 
you would dare to drive it. The steam car did 
not pass out of the picture because of any 
faults in the car—G.F.T., Fort Wayne, Ind. 


Lawn-Cutting Slave Wants 
Stunted Grass To Free Him 


ALONG about this time every summer, I get 
fed up on the job of mowing the lawn but do 
nothing about it—except grumble. This year 
I’m going to try to start something by passing 
on a suggestion to you. It’s a chance for you 
or one of your readers 
to do something big 


, : DEMON RUM AND THE 
for humanity. Here it 


VILE WEED STUNT 





is: Develop a strain THE GROWTH, 
of dwarf grass which BuT HEAVEN 
never grows high FORBIDP 
enough to need cut- 

ting, or one which (G 
grows so slowly that \° 

it requires cutting only i as 
three or four times a 2 JOD? 
season. You might nn ¢ 
think this is a hare- ¥ 7 


brained idea, but be- 

fore you laugh think of some of the remark- 
able results already produced by crossbreed- 
ing. If they can produce a grape without 
seeds and string beans without strings, why 
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not my pygmy grass? In the meantime, I must 
get busy and finish the job of mowing my 
lawn.—T.O.C., Philadelphia, Pa. 


Australian Checks Up 
On Fish’s Feeling 


Tue Our Readers Say pages certainly bring 
forth some red-hot ideas. I have a large num- 
ber of cold-water and 
tropical fish and would H ] 
appreciate articles on OuCc } 
aquatic life, aquarium C 
construction, and arti- ~ 2 
ficial means of heating 
aquariums. From my 
experience in this field, 
might I say, in regard 
to the question wheth- 
er or not fish feel 
pain, that I have dem- 
onstrated by several 
tests that fish feel 
pain just as much as humans or animals do, 
—C.F.P., Auburn, Australia. 


He Likes Them All— 
Especially Glass Blowing 


I noTICE that some readers want articles 
on bacteriology, some on fencing, and others 
on glass blowing, and how to prepare organic 
chemical compounds. I am interested in all 
these subjects myself and perhaps you can 
find some way to include them in future is- 
sues. An article on glass blowing, I feel sure, 
would interest and help a great many readers. 
——R.J.C., Berwyn, IIl. 


What, We Wonder, Is Wrong 
With Greenwich Time? 


ALTHOUGH knowing little about the tech- 
nical side of radio and the complexities of 
broadcasting, nevertheless I am going to make 
two suggestions in this field. Possibly both 
are old or impractical. First, I suggest that 
a new time system be inaugurated for radio 
broadcasting. Select some place, such as Wash- 
ington, London, or Paris, and designate it as 
the center or determining point for a common 
world-wide time system. It should be called 
officially Marconi time in honor of Guglielmo 
Marconi, the inventor of wireless telegraphy. 
The public would probably nickname it 
“radio time.’ All radio programs should be 
announced and printed in this time in lieu of 
the various time-zone designations now used. 
I venture to state that as quickly as the public 
became used to it, it would be adopted by air- 
transport, railway, and steamship companies. 
Second, I suggest that radio stations in broad- 
casting sports events make it possible for the 
radio listener to hear more of the actual back- 
ground noises in the stadium, baseball field, 
or boxing arena; without, of course, interfer- 
ing with the announcer’s words. Such a 
change would add to the thrill of listening to 
these broadcasts.—P.W.C., Madison, Fla. 


Birds and Beasts Would Adorn 
His Wood Projects 


Let’s have one or two pages devoted to 








modern taxidermy. On this page or pages 
plans could be given 

for constructing book AIN'T THAT 

ends, gun racks, ba- SUMP'N ? 
rometers, thermome- , 

ters, calendars, and 


lamps which make use 
of mounted animals, 
birds, reptiles, or sec- 
tions of them for dec- 
oration. I am _ sure 
many readers would 
enjoy and make use 
of such an article. In- 
cidentally, I find the 
magazine excellent for wood-working projects. 


—A. L., Rock, W. Va. 
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Model Builder Supports Plea 
Of Railroad-Minded Colleague 


As a dyed-in-the-wool reader of your maga- 
zine, I was glad to read in a recent number 
that M.M.O., Jr., Boston, Mass., wants more 
articles on model railroads. A boat and an 
airplane from~time to time are all right but 
why not also give us short but good articles 
on model railroads? For my part, I suggest, 
as one phase of this work to be covered, the 
building of railroad engines and coaches from 
sheet metal or, if possible, from both metal 
and wood. Somehow, I hope you will find a 
way to satisfy your many model-railroad 
readers by adding such a series to the interest- 
ing articles that regularly appear.—P.D., 
Montreal, Canada. 


Advocates Supreme Test 
In “ Motorists’ Clinic’”’ 


Here’s a suggestion for the scientists who 
worked up the various devices for testing 
drivers, described under the heading “Clinic 
for Motorists” in your last issue: These fel- 
lows have covered the ground pretty well, 
with their tests for brake reaction, steering, 
and so on, but the greatest driving hazard 
they have overlooked completely. To remedy 
the defect, I would suggest a back-seat-driver- 
reaction test, to be designed somewhat along 
the lines of the accompanying drawing. As 
you see, the subject sits at a dummy steering 
wheel, trying to steer, brake, and do the other 
things included in the 
tests. Behind him is a 
phonograph which 
keeps repeating, “Don’t 
drive so fast! Are you 
sure this is the right 
road? Look out for 
that dog! Can’t you 
go any faster ? What’s 
that funny noise?” 
and so on, over and 
over again. The point 
of the test is to see 
how long it will be be- 
fore the subject picks up a jack handle (placed 
conveniently beside him) and smashes the 
phonograph. Thirty minutes would be con- 
sidered excellent—A.T.A., Birmingham, Ala. 


CAREFUL, NOT SO FAST 
WATCH THAT 





Putting Awnings 
In Their Place 


BurIvpers tell us about the many improve- 
ments which will be found in homes when 
and if a building boom gets under way. But 
in none of their rosy predictions have I read 
anything about an easier way to raise and 
lower awnings. This is an awkward job, at 
best. Usually you have to hold the window 
screen in a raised position with your shoul- 
der and then, with your body in a corkscrew 
twist, you tug at the ropes of a stubborn 
awning. My suggestion is to have a built-in, 
dustproof, water-tight compartment above 
each window and porch where a roller-type 
awning would be hung. The necessary rod 
and gears to operate it would also be built 
in, and all the householder need do to get his 
awning up or down would be to turn a small 
crank, like on a motor-car window. And there 
would be no seasonal job of putting up and 
taking down awnings.—A.F.Y., Newark, N.J. 


Why Not Run the Bicycle 
With the Extra Current? 


Prans for making an inexpensive six-volt 
bicycle generator, as recently suggested by 
J.N.K., of St. Paul, Minn., would, I am sure, 
be welcomed by many bicyclists. An im- 
provement to J.N.K.’s suggestion would re- 
sult if the midget storage batteries described 
on page 53 of the June number were used. 
With these, a reduced speed could be main- 
tained at night, when the generator need not 
be working, and the batteries would supply 


the current. Of course, there would have to 
be some means to prevent overcharging. In- 
novations are being introduced in all branches 
of transportation, so why not for bikes ?— 
D.L.G., Rome, N.Y. 


He’d Have Jacks 
Pop Out of Car Chassis 


Fancy trimmings and bigger and _ better 
speedometer dials continue to appear on the 
instrument boards of 
automobiles but it 
seems to me the engi- 
neers do little to ease 
some of the real an- 
noyances that motor- 
ists suffer. For exam- 
ple, take the matter of 
jacks. When a tire 
goes flat, the driver 
still has to get out and 
do an overalls job to 
jack up his car. Why 
can’t jacks be built 
into the car and so designed that they oper- 
ate through a gear mechanism powered by 
the motor? Then the motorist could raise or 
lower his car by merely pressing a button or 
throwing a lever. Such innovations would be 
of practical value to the driver—much more 
so, I think, than trick cigarette lighters and 
similar gadgets——A.F.T., Detroit, Mich. 


Don’t Overlook the Tools, 
Says This Reader 


NuMEROUS interesting suggestions that 
have proved invaluable in my workshop have 
come to me through your magazine. Now I 
have a suggestion to make. Many men could 
do better and neater work, I believe, if you 
would run a series of articles describing the 
proper use and care of different tools. Most 
home-workshop enthusiasts do not know the 
kind of work each type is specially designed 
for. Also, tell the amateur how to sharpen 
his tools.—W.J.Q., Glendale, Calif. 


A Case of Two Negatives 
Causing a Rift in Clouds 


Lookinc back over some old issues I came 
across a letter from B.H., of Blanchester, 
Ohio, telling how he had noted that low-fly- 
ing clouds split and separated when approach- 
ing and moving over the tall antenna tower 
of a radio station visible from his home. I 
reason the cause for this as follows: Rain 
might be considered as a colloidal state of a 
liquid (water) in a gas (air). Colloids are 
minute particles of matter that do not form 
a true solution but are suspended by the pres- 
sure of the matter which envelops them 
These particles carry charges of negative elec- 
tricity. During a thunder storm, a tall steel 
framework becomes charged negatively, or like 
the “colloidal” water. As like charges repel 
each other, the clouds would be repelled from 
the antenna tower.—F.S.H., Jerseyville, Ill 


She Would Bake 
A Good Batch of Pottery 


In LINE Of suggesting articles for your mag- 
azine, I would appreciate an article telling 
how to construct a 
small and inexpensive 
electric pottery kiln. I 
have a small one-dol- (S MADE OF 
lar baking oven made S/SQUETTE 
of sheet. metal. It  DOuGH // 
would be helpful and : 
convenient for me if 
I knew some simple 
way to insulate and 
equip this for electric 
heating. No doubt 
many other readers 
are interested in pot- 
tery making and would benefit by such an 
article—(Mrs.) V.H., Chicago, II. 
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NEW PERFECTED HYDRAULIC BRAKES SOLID STEEL one-piece TURRET TOP IMPROVED 


(Double-Acting, Self-Articulating) More beautiful to look at—cooler to ride GLIDING KNEE-ACTION RIDE* 
Giving the highest degree of safe, smooth under and safer by far Acclaimed by millions “‘the world’s 
stopping-power smoothest, safest ride” 












CHEVROLET 


AND CHEVROLET ALONE 


brings you all these vitally important features 
at lowest prices 





























GENUINE FISHER 


NO DRAFT VENTILATION _HIGH-COMPRESSION — ; 
in New Turret Top Bodies VALVE-IN-HEAD ENGINE SHOCKPROOF STEERING* 
The most efficient air-conditioning system Most economical of all multi-cylinder Making driving easier and safer by 
for modern automobiles power plants eliminating steering wheel vibration 














—_— \ is giving overwhelming preference to the | Gliding Ride*, Genuine Fisher No Draft Ventilation, 








1936 Chevrolet because it’s the ov/y car in its price and Shockproof Steering*—all of which are essential 
range with all the following features which mean so to maximum motoring comfort... 
much to motoring enjoyment. And the only low-priced car with a High-Compression 





Valve-in-Head Engine of the same powerful, dependable 
type which is used in record-holding airplanes, power 





It’s the only low-priced car with New Perfected 





Hydraulic Brakes, which impartial authorities agree 
will stop a car most quickly, smoothly and safely ... boats and racing cars. 

Only a motor car with all these features can be called 
“complete”; only the new 1936 Chevrolet brings you 
all these features at low prices; and that is why people 
call it the only complete low-priced car. 

The only low-priced car with the famous Knee-Action CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 


The only low-priced car with a Solid Steel one-piece 
Turret Top—the strongest and safest top built, and the 


style-mark of a modern car... 


NEW PERFECTED HYDRAULIC BRAKES + + SOLID STEEL one-piece TURRET TOP + «+ IMPROVED GLIDING KNEE-ACTION RIDE* 
GENUINE FISHER NO DRAFT VENTILATION +« « HIGH-COMPRESSION VALVE-IN-HEAD ENGINE + + SHOCKPROOF STEERING* 
GENERAL MOTORS INSTALLMENT PLAN—MONTHLY PAYMENTS TO SUIT YOUR PURSE. *Available in Master De Luxe models only. Knee-Action, $20 additional. 


A GENERAL MOTORS VALUE 
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FOR ECONOMICAL TRANSPORTATION 


8 Pleas ention PopuLar Science MONTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY 
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FORGING 
NEW WEAPONS 


FOR THE 













By 
EDWIN 
TEALE 





N A darkened audi- 
torium at Trenton, 
N. J., a few days 
ago, nearly 500 po- 
lice officials sat fas- 
cinated .by a new 
kind of talking picture, an sen! pire d State Police demonstrat 
an im ated rogues’ gal ler y linn Sllen clnaainal edadaale 
which soon may rank with as an aid to identification by voice 
fingerprinting as a scientific and mannerisms. At theright is shown 
aid to identification. the simple sound-recording apparatus 

Produced under the di- 
rection of Col. H. Norman Schwarzkopf, for many years Su- 
perintendent of New Jersey State Police, the experimental 
reels replace conventional “wanted” circulars with 300-foot 
sound movies. They show the criminal walking, talking, light- 
ing a cigarette, going through a standard routine which reveals 
to watching detectives vital information about the gait, ex- 
pression, and mannerisms of the hunted man, 

J. Edgar Hoover, Director of the Federal Bureau of Investi- 
gation, has become interested in the idea and further tests are 
under way in the scientific crime-detection laboratories at 
Washington, D. C. Eventually, it is hoped, an archives of 
master negatives will be established just as files of the finger- 
prints of notorious criminals are maintained at present. 

Behind this innovation, which has brought Hollywood tech- 
nique to the crime laboratory, lies more than a year of research 
and testing. Special apparatus, designed in collaboration with 
engineers of the Radio Corporation of America, makes it 



































POLICE MEET GANGLAND’S CHALLENGE WITH SCIENTIFIC METHODS AND INVENTIONS 
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The Nassau County, N. Y., Police Department's 
crime laboratory on wheels, a trailer equipped 
with record fingerprinting apparatus, 
and other aids to modern crime 


files, 
detection 


possible for an inexperienced police officer 
to turn out perfect sound reels. The whole 
equipment, including a movie camera with 
three lenses, a portable sound-recording 
apparatus, six floodlights, two spotlights, 
microphones, and a collapsible studio of 
iron rods and gray curtains, can be packed 
into a half dozen suit cases and carried 
in a small car. 

In the event of a nation-wide man hunt, 
such talkies of a criminal could be dis- 
tributed to theaters as well as to police 
Thus, in a short time, millions 
of people would be put on the alert, 
watching for the wanted man. Catching 
crooks with real-life “crook films” prom- 
ises a radical advance in criminology. 

And it is but one of many new develop- 
ments in police technique. In all parts of 
the country, science is forging new weap- 
ons for its endless war on crime, 

For example, an inventor in Rochester, 
N. Y., has obtained a patent on a scien- 
tific “prison of the future,” a riotproof, 
escapeproof structure with hanging corri- 
dors, hidden microphones, and a vast net- 
work of pipes that can flood the cells with 
tear gas-in the event of a riot. 

Suspended from the ceiling of the pris- 
on, the long tubelike corridors will run 
between the rows of cells. “One-way” 
windows will permit guards to watch des- 
perate criminals without being seen. At 
the flip of a switch, floodlights, which are 
housed in bulletproof glass, will illuminate 
the interior. Doors are so designed that 
they act as shields against bullets when 
they are swung partially open to permit 
guards to toss in tear-gas bombs. 


stations. 








BANDS OF LIGHT 
SHOW HIDDEN METALS 
A spectrograph used to de- 
tect the presence of metals, 
and some spectra made withit 


Set in the walls of each 
corridor, a_ battery of 
curious, movable _ steel 
balls with holes through 
the centers will enable 
the guards to shoot 
through with either rifles 
or revolvers. Even if the 
entire prison is flooded 
with tear gas in the event 
of a major riot, the cor- 
ridors will be free from 
fumes, as they have their 
own ventilating systems. 
R. L. Clark, designer of 
the scientific prison, de- 


clares it will go far to- 
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ward keeping criminals locked up once they 
are caught. 

' With the same end in view, officials at 
the Westchester County Penitentiary at 
Eastview, N. Y., have rigged up an ingen- 
ious “electric ear” to help guards on the 
night shift. After eight months trial, it has 
been adopted as part of the regular equip- 
ment. 

A combination of radio amplifiers, a mi- 
crophone, a loudspeaker, and a set of con- 
trols forms the “ear.” The sensitive 
microphone is placed in the main corridor 
of the prison, through which an escape 
would have to be made. Set to react to any 
noise louder than ordinary conversation, 
the apparatus sounds an alarm buzzer in 
the relief guard’s room at the first sign of 
commotion. Should prisoners overpower 
and gag the guard on duty, he can set the 
alarm off by falling over a solid object or 
“accidentally” tipping over a chair. 

A pair of new and unusual aids to crime 
detection use light rays. Not long ago two 
elaborate pieces of scientific apparatus, a 
spectrograph and a spectrophotometer, took 
their places in the Bureau of Investigation 
laboratory at Washington. They will help 
the scientific G-men find and measure mi- 
croscopic clews in the form of metals, 
earths, and paints. 

By means of lenses, a narrow slit, and a 
prism, the spectrograph breaks up a beam 
of light into its constituent colors and re- 
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New York City police technicians using a new vacuum-cleaner ap- 
paratus to remove dust froma suspect's pockets for examination 
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cords them as narrow bands 
on a photographic plate. Each 
band represents a definite 
wave length of light. As the 
different elements of the earth, 
and especially the metals, 
give off different wave lengths 
of light when heated, the 
spectrograph affords a quick 
and accurate method of ana- 
lyzing unknown substances. 
Astronomers use it to deter- 
mine the elements on distant 
stars. Because the Bureau of 
Investigation instruments are 
equipped with quartz lenses 
and prisms, they record ultra- 
violet light which would not 
pass through ordinary lenses. 
To understand how valu- 
able such an aid may prove, 
imagine yourself watching one 
of the scientific sleuths at 
work in the laboratory. 


E IS bending over a copper 

screen containing a small 
round hole. Dida bullet make 
the hole? Upon the answer 
to that question hangs an im- 
portant clew in a murder 
mystery. Carefully the expert 
clips a bit of screen from the 
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OBSERVATION WINDOWS ARE 
COVERED BY METAL GRIDS A 
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OBSERVATION 
WINDOW IN'FLOOR 


SWIVEL MOUNTING 
PERMITS FIRING IN 
ANY DIRECTION, 
WITH WEAPON 
REMOVED, IT MAY 
BE.REVOLVED 
TO CLOSE THE 
PMOLE. AGAINST 
BULLETS. 








edge of the hole and fixes it 
in the hollowed-out end of a 
crayonlike stick of pure graph- 
ite. Adjusting a second simi- 
lar crayon so that an electric 
arc will be formed between 
the two, he switches on the 
current. The metal is heated 
to vapor and vertical lines on 
the spectrograph plate record 
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the materials in it. Both cop- 
per and lead are present. 
Without doubt it was a lead 
object that made the hole. 
But was it the fatal bullet? 

The spectrograph gives fi- 
nal proof. When a fragment 
of the surface of the bullet 
taken from the body of the 
victim vaporizes, the lead lines on the 
plate show the identical impurities found 
in the similar metal adhering to the screen. 
And, more than that, they show strong 
traces of copper—bits of the screen carried 
away by the bullet. This clinches the 
testimony of the spectrograph. Vital in- 
formation has been obtained in the space 
of a few minutes. 

The speed as well as the extreme sensi- 
tiveness of the spectrograph makes it an 
ideal instrument for the criminologist. 
Any metallic element can be determined 
almost instantly even when it is present 
in quantities as small as a thousandth of 
one percent. 

Take another dramatic use for the new 
equipment. On the shoes of a suspect are 
found traces of paint of exactly the same 
color as that in the room where a woman 
was murdered. It is damaging evidence. 
Samples of paint from the room and 
specks from the shoes are turned over to 
the laboratory detective. Vaporized in the 
spectrograph, they leave their lines on the 
photographic plate. A glance at the rec- 
ord, and the expert knows one paint has 
a titanium base, the other a zinc base. 
The paint on the shoes could not have 
come from the scene of the crime; the 
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Novel features of a proposed prison designed 
to foil riots and attempted deliveries. Guards 
would command prisoners at all points without 
exposing themselves to any possible attacks 


spectrograph may save the life of an in- 
nocent man, 

The spectrophotometer, another amaz- 
ing helper of the scientific detective, picks 
out differences in color invisible to human 
eyes. Cases which involve matching bits 
of fabric, solids, or minute amounts of 
liquids may be solved by its use. By 
identifying human blood and body fluids, 
it plays its part in clearing up murder 
mysteries. By means of this pair of “light 
traps,” the spectrograph and the spectro- 
photometer, criminologists expect to catch 
the most cunning of outlaws. 


O BRING a crime-detection labora- 

tory right to the scene of a murder as 
soon as the report comes in, officials of 
the Nassau County Police Department, on 
Long Island, N. Y., recently introduced a 
fully equipped trailer which can be hooked 
to a patrol car and rushed from _ head- 
quarters at an instant’s notice. 

This mobile laboratory carries short- 
wave radio, a plug-in telephone, finger- 
print files, photographic equipment, and 
a wide variety of scientific aids to crime 
detection. Fifteen and a half feet long, 
seven feet wide, and six feet high, it can 
travel at top speed along any highway. 









Another advance, recently announced, 
promises to clip precious hours from the 
time required to take up the trail of a 
criminal. The other day, the Federal Com- 
munications Commission, in Washington, 
D. C., announced a shift in its allocation 
of radio wave bands. This will make pos- 
sible a nation-wide network of police 
broadcasting stations using short-wave 
frequencies to send messages in code. 

For nearly a year, the one-kilowatt sta- 
tion WWYV, at Beltsville, Md., has been 
making trial broadcasts under the direc- 
tion of the Bureau of Standards and the 
Department of Justice to determine what 
the reception of police messages would be 
on different wave bands. Five times a day, 
four days a week, the experimental broad- 
casts have gone on the air. 

In addition, several cities in the Middle 
West, including Indianapolis, Ind., St. 
Louis, Mo., Kansas City, Mo., and Min- 
neapolis, Minn., have carried on extensive 
tests with intercity radio flashes. A spe- 
cial code, combining letters and numbers, 
is employed in the work. It is used in 
teletype and telegraph communications as 
well as over the air. At frequent intervals 
the code is changed. 

Imagine this (Continued on page 107) 
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ee ah Workmen removing an unexploded shell from a field beneath the old walls of Coucy-le-Cha- ! 


pee ; teau, France. A unique private corporation has a concession for salvaging shells in the battle 
zones, where many farmers have been killed by duds. Below, a pile of recovered German 77’s 















































T WAS night on the old battle- 
field. Eerie shapes loomed— 
jagged, ruined walls; tortured, 
stunted trees: webs of barbed 
wire; blasted earth upheaved from 
craterlike shell holes. In one hole a 
fire burned, spreading its ruddy glow 
over a scene that was weird indeed. 
In the background brooded the 
dim bulk of the famous Ossuary of 
Verdun, the grand, pathetic sanctuary 
of the bones of thousands of uniden- 
tified soldiers found upon the most 
famous battlefield in the world. To- 
ward the ossuary paced gnomelike 
figures, bent beneath burdens. They 
moved partly in shadow, partly illu- 
mined by the outer circle of firelight. 
Near-by, their shapes thrown into 
relief by the flames, stood another 
group. They were young men, their 
faces sad and earnest as they chanted 
hymns of peace for the whole world. 
Leading them was a venerable figure 
in clerical garb. Higher rose the 
singing, hotter burned the fire. 
Suddenly, its light was 
eclipsed by a_ blinding 
glare that seemed to 
spring from the earth. 
The air quivered, choked 
with thick smoke, 
hummed with flying met- 
al fragments. With cries 
of pain, figures fell to 
the ground—among them 
that of the priest. The 
good Abbe Delle was 


dead, rescuers found, and eleven were 
wounded among the French youths whom 
he had brought, each year since the Arm- 
istice, from Lille to Verdun to search out 
and honor the remains of the dead, French 
or German, still hidden on the battlefield. 

Up through the sod of that field had 
thrust the fingers of an old battle that 
had claimed nearly a million lives, to 
snatch yet more—eighteen years after- 
ward, from good people praying that bat- 
tles might end. Those dead fingers had 
fanned the fire to explode an old shell 
that had lain all those years in its lair be- 
neath the earth, like a serpent that is 
never surely harmless until it has been de- 
prived of its venomous fangs. 

That recent dramatic episode shocked 
the people of France and Belgium to a 
realization that not all these years had 
served to root out the menace of the “red 
zone,” the old battlefields of the World 
War. Six hundred miles long, twenty to 
fifty miles or more wide, it stretches from 
the North Sea to Switzerland and con- 
tains nearly 10,000,000 acres. At a touch 
of the peaceful plow, of children playing, 
or of tourists hunting souvenirs, the coiled 
serpents strike—the old shells that did 
not explode, but burrowed into the earth. 

Today, after eighteen years, there are 
probably still millions of those unex- 
ploded shells lying beneath the earth’s 
surface on the former Western Front 
alone, and more millions on the other old 
fronts. And, every now and then, one 
goes off. Within two weeks, last year, 
there occurred two explosions that killed 
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Unexploded Shells, Buried in the Soil 
Of France Since the World War, Afford 
A Grisly Harvest for an Odd Industry 


By THomMas M. JOHNSON 


thirteen children and sent twenty-two to 
hospitals—they were playing with duds. 

In this country, war souvenirs brought 
back by veterans are still exploding, de- 
spite police warnings. Because a shell is 
old, it is not harmless. Only recently, a 
man was killed by an old shell while plow- 
ing a Civil War battlefield in Georgia. In 
a hotel cellar in Paris, for the sixty-five 
years since the Franco-Prussian War, they 
had used a dud to crush coal. Some one 
tried to mend its crude handle with a red- 
hot poker. They had to rebuild the hotel. 
In one year after the World War, the 
Paris municipal laboratory destroyed a 
thousand such deadly souvenirs, picked 
up in the streets. 

Lying in plain sight, at least these gave 
warning, like the relatively sportsmanlike 
rattlesnake. In the “red zone” they strike 
by stealth. 

Christophe Parentin came happily back 
to his forest in Lorraine. A woodchopper, 
he had served four yearsin filthy trenches, 
longing for the clean woods and the grip 
of his ax. Now, the war over, he sur- 
veyed a forest riven by bullet and shell, 
trees splintered and scorched. 

“Let us clean up this war mess,” said 
Christophe. 

He swung his ax against a dead tree. 
A flash, a crash, and Christophe was 
hurled fifty feet. The ax had struck a 
dud, embedded in the tree-trunk. 

Not far away, in Alsace, on the famous 
Hartmansweilerkopf, a forest fire began. 
Then came the roar of an explosion—an- 
other, and another. The fire was setting 


off the dud shells. 
The fire fighters had 
to let it burn over 
500 acres of valuable 
woodland. That was 
in the year 1929. 
To win against 
such perils, has taken 
a new race of brave 
pioneers. To recon- 
quer the “red zone” 
for peace, they have 
called in the science 
of explosives, and 
to it have added 
new methods. Mon- 
keying with a dud 
is about as danger- 
ous as any work 
there is. The prob- 
ing fingers continu- 





An oven in which small- 
arms ammunition is roast- 
ed, after the powder has 
been removed from the 
shells, to explode caps 


ously prod death— 
sudden, violent. The fighters in the guer- 
rilla war for peace have many hazardous 
adventures in their unique campaign. 
Their problem after the Armistice stag- 
gers imagination. In those 10,000,000 
acres, including twelve percent of all 
France, and its most highly developed in- 
dustrial area, 9,000 factories were razed 
or crippled. So were 200 coal shafts, 
thirty-four iron mines, 1,500 miles of rail- 
way, 6,000 bridges, and 4,068 towns. 
These last included many like the twenty 
hamlets beaten into the earth of the great 
American Meuse-Argonne battlefield, and 
now marked by signs like: “This was the 
village of Flirey.” (Continued on page 102) 
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By turning this wheel, a workman unscrews 
the fuse from a shell on the other side of a 
wall which guards him from possible blasts 
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WHERE THE WAR STILL GOES ON 





The entrance to one of the “explosion 
grounds” where shells are deliberately set 
off if the charges cannot be removed safely. 
At left, a workman is releasing poison gas 
from a bomb, letting it blow away harmlessly 
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FLOODLIGHTS SEARCH LAKE BOTTOMS 


PORTABLE underwater lighting where the water is muddy, it is first cleared 
equipment has recently been devel- with special chemicals. The lights are ex- 
oped to aid in searching the bottoms pected to be of special value in lake or 
of lakes, ponds, and rivers at night. resort communities, where they may be 
Powerful floodlamps are mounted in’ kept available by police or fire de- 
water-tight, highly polished reflect- partments. 
ors, and fastened to the ends of long, 
lightweight poles. Current is supplied 
by a portable gasoline-driven gen- 
erator on the floor of the search boat, 
from which operators lower the lights 
to within eighteen inches of the bot- 
tom. When flooded with light from 
one of these brilliant diving lamps, 
the lake or river bed can be clearly 
seen from the surface in depths up 
to twenty feet, it is said. In cases 



















Portable underwater 
lighting equipment, 
including generator 
and cable, loaded 
on a fire truck for 
use in an emergency 






MAKES WINDMILL GENERATOR 
WITH CAST-OFF AUTO PARTS 


A NOVEL homemade windmill generator that 
cost less than three dollars utilizes the rear end 
and differential gears salvaged from an old auto 
Twelve-foot blades are fastened to one of the 
car wheels, and the assembly is mounted on a 
rotating support on top of an improvised tower. 
A rudder projecting from the second wheel 
keeps the blades facing into the wind, while an 
eighteen-foot shaft connected into the differ- 
ential drives a small generator. 


Searchers exploring 
a lake bottom from 
a rowboat. The gaso- 
line-driven gen- 
erator in the boat 
supplies the current 


TROLLEY POWERS HAND TOOLS 


GREATER efficiency in working with portable elec- 
tric tools is made possible by an overhead track and 
trolley system designed for use in shops and manu- 
facturing plants. Shown below installed in the cut- 
ting department of a clothing factory, the system 
provides a continuous outlet contact for tools, thus 
eliminating long cords that get in the operators’ way. 
The trolley moves freely on a metal track. 
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chemicals, 


Tubes of 
color chart, and an 
electric heater used 
in carbon monoxide 
test. Right, workmen 
using safety lamp 


DETECTS CARBON MONOXIDE GAS IN MANHOLES 


BEFORE DESCENDING into street manholes — the chemicals will precipitate a 
to repair underground cables, telephone black powder on the cotton. 
workmen now use a carbon monoxide de- When raised to the surface, the 
tector to reveal the presence of dangerous shade of black or gray on the 
amounts of the poisonous, odorless gas. A cotton is compared with a stand- 
sealed glass tube, containing a chemical ard color chart to reveal the 
solution, wrapped in cotton, and covered amount of gas present. In cold 
with a transparent envelope, is crushed and weather, an electric heater is 





suspended in the manhole for ten minutes. used to hasten the reaction. 
If carbon monoxide is present underground, Safety lamps also are employed. Garment cutters using electric tools with overhead trolley 
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Streamline Engine 
Has Illuminated 


Driving Wheels 


HvurtTLING through the night at a 
speed of more than a mile a minute, 
the Mercury, new streamline steam 
locomotive just completed for the New 
York Central Lines, will present a 
weird appearance with its brightly 
painted, seventy-nine-inch driving 
wheels illuminated by floodlights con- 
cealed under the cowling. Drawing a 
train of specially designed streamline 
cars, the Mercury will make the run 
between Cleveland, Ohio, and Detroit, 
Mich., at an average speed of sixty 
miles an hour. 





DESERT SMOKE HOLE 
YIELDS “DRY ICE” 


IN ONE of the hottest places 
in the United States, the sun- 
baked desert near the Salton 
Sea in California, an unusual in- 
dustry is extracting “dry ice” 
from the fumes of a baby vol- 
cano. This odd enterprise owes 
its birth to the curiosity of Mrs. 
Carl M. Einhart, shown at the 
left, whose interest in the char- 
acteristic ““mud pots,’’ smoking 
holes in the slate-gray mud of 
the desert, led her to have the 
fumes analyzed. The escaping 
gas was found to be almost pure 
carbon dioxide, and a plant was 
set up to capitalize on its com- 
mercial value. In addition to 
converting the gas into “dry 
ice,’ the plant bottles it under GROWERS “BRAND” FRUIT 
pressure for use in carbonating 
beverages and as a material for 
use in connection with some 
kinds of fire-fighting equipment. 





A simple branding device, 
shown at the left, makes 
permanent scars on fruit 





To Fort fruit thieves, avocado growers 
now “brand” the green fruit with a distinc- 
tive marking by means of a small device 
, er that is worn on the thumb! The scars re- 
Mrs. Carl M. Einhart with carbon dioxide from desert fumes main on the ripened avocado. 





EARTH MAGNETISM 
IS MEASURED 


UNsoLveD mysteries of the 
earth’s interior are being stud- 
ied with the aid of a tiny instru- 
ment known as a “magnetome- 
ter,’ recently installed at an 
observatory in California. The 
device contains a bar magnet, 
suspended on a twisted thread 
of quartz, which acts like a com- 
pass needle and responds to 
changes in the earth’s magnetic 
field. A beam of light, reflected 
from a mirror at the tip of the 
bar, traces its movements upon 
a piece of photographic paper. 
Scientists declare that some of 
CARBURETOR AIR CLEANER _ the fluctuations in the earth’s 

magnetic behavior, causing the 

A NEw oil-bath air cleaner for automobile reading of a compass at a given 
carburetors is said to be so efficient that it point to change slightly from 
operates perfectly even during a severe dust year to year, reflect titanic 
storm. Air entering the cleaner is led into a changes occurring too far be- 
dense oil fog or mist, which traps the dust, neath the surface of the earth 
allowing only clean air to pass along-to the _ to be investigated by any other 
carburetor. The oil need be replenished only means. Other variations are An observer adjusting the magnetometer, an instrument 
after a long period of use. ascribed to the sun’s influence. that records variations in the magnetism of the earth 













Air entering an 
automobile _ car- 
buretor by way 
of this device 
passes through 
an oil bath that 
takes out the dust 
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TALKING MIRROR GIVES SALES SPIEL 







\ THEN you approach a mirror of 

new design to straighten your tie 
or adjust your hat, a concealed phono- 
graph startles you by launching into a glib 
advertising talk. The apparatus is actuated 
by a sensitive detector, in the form of a 
metal loop, which responds to the changed 
electrical capacity of the surroundings 
when you step within range. Counting upon 
the natural lure of a mirror for men and and, 
women alike, the inventor proposes that 
his machine could be employed in depart- 
ment stores and public waiting rooms to 









Portable X-ray outfit in 
use for examining pota- 
toes. Inset shows the hol- 
a tuber 





inside 





low core 





X RAYS SHOW HIDDEN FLAWS 
IN FRUITS AND VEGETABLES 


Fruits and vegetables may now be inspected 
before marketing, by a method as simple as the 
candling of eggs, with the aid of a portable X-ray 
outfit developed for the purpose at the University 
of Minnesota. Shadow pictures clearly show wheth- 
er an apple is rotten at the core, or a potato hollow 
at the center, when it is placed in the path of the 
rays and examined with a viewing screen held in 
the hand. Since the samples need not be cut open 
for examination, no waste is involved. Scientific 
investigation of the causes of defects in fruits and 
vegetables will also be aided by the device, as it 
may be applied without removing them from the 
tree or vine on which they grow. 
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boost the sales of shaving materials, cos- 
metics, and other products. It may also be 
used in conjunction with slot machines, 


if 


songs may be substituted for the advertis- 
ing message as a novelty feature in places 
of amusement. 


A sensitive electrical detector starts an 
automatic phonograph when anyone comes 
near this mirror. The parts are seen below 





HUGE STARS PICTURED 
ON TINY PHOTO PLATES 


DarKROOM workers of the Mt. Wilson 
Observatory at Pasadena, Calif., must be 
careful lest the astronomers’ pictorial tro- 
phies slip through their fingers—for the 
smallest of the photographic plates used in 
recording discoveries in the depths of space 
measures only one quarter by three quar- 
ters of an inch. In the picture above, it is 
shown compared with an eight by ten-inch 
plate, also used in photographing far-dis- 
tant stars. The largest plates used at Mt. 
Wilson are fourteen by seventeen inches. 


desired, a selection of popular 


HANDY TOOL SIMPLIFIES 
HOOKED-RUG MAKING 


BEAUTIFUL hooked rugs are declared 
easy to make with a new “rug needle,” 
which dispenses with the use of a cro- 
chet hook for pulling yarn or strips of 
rag through the mesh of burlap. Turn- 
ing a crank upon the labor-saving tool 
automatically forms the necessary 
stitches, looping the material evenly. 


SIGNALING DEVICE USES BLACK LIGHT 


in jewelers’ windows, utilizes the infini- 
tesimal pressure of incoming rays to vi- 
brate a thin aluminum diaphragm mounted 
in a cylindrical chamber at the back of a 
ray-collecting reflector. An amplifier mag- 





PoRTABLE military signal sets, 
using unseen beams of black light, 
are made practical by the inven- 
tion of a receiving outfit 180 times 
as sensitive to infra-red rays as any 
previously known. These invisible _ nifies the electrical 
rays have hitherto been picked up impulses produced. 
by a thermocouple, a sort of elec- The device may 
tric thermometer. The new device, also be used for 
resembling in principle the vaned_ detecting enemy 
ornaments that spin in the sunlight — vessels in fog. 









Ray-collecting reflector and the instrument that amplifies the black-light impulses 
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SIFTS SAND TO SPARE BATHERS’ FEET, 


A MECHANICAL “beach comber” at Ven- 
ice, Calif., shaves off the sand to a depth 
of four inches, screens it for glass, litter, 
and valuables, and returns the cleaned sand 
to the beach. Metal-edged wire scoops, in 
a revolving drum, lift the surface material 





PLIERS HAVE HOT JAWS 
FOR MELTING SOLDER 


E.ectric pliers of a type now available 
can be used to melt solder and to perform 
many other useful operations where heat is 
required. Current for the tool, which is il- 
lustrated above, is supplied to the jaws of 
the pliers through heavily insulated wires 
leading into the long handles. Although the 
device is designed primarily for use in 
sweating joints in copper pipes and tubes, 
it is said to be equally useful in other sol- 
dering operations, such as applying and 
removing solder lugs, and melting solder. 
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into compartments which retain the litter 
but let the sand sift through. The cutting 
depth is variable from a fraction of an inch 
to four inches, and the machine cleans one 
and a half acres in eighty minutes at a cost 
of seventy-five cents an hour. 


MOTHPROOFING EXPERTS 
RAISE THEIR OWN MOTHS 


IN STUDYING the effects of a mothproof- 
ing compound, experts at a New Bruns- 
wick, N. J., laboratory maintain a unique 
moth farm. The moth larvae are raised in 
feathers as shown below, later transferred 
to glass bowls, and finally taken to a lab- 
oratory where they are placed on various 
samples of cloth which have been treated 
for protection against moths. The textiles 
are then subjected to microscopic and 
chemical tests to determine the effective- 
ness of the mothproofing treatment under 
varying conditions. Only by this means, the 
experts say, can moth activity be observed 
with scientific accuracy. 





Moth larvae being selected to test mothproofing 


TRAVELING LABORATORY TESTS CHEESE 


To DEMONSTRATE the advantages of 
scientific control in the manufacture of 
Swiss cheese, the U. S. Department of 
Agriculture will send two “traveling Swiss- 
cheese laboratories’ into Wisconsin and 
Ohio, largest producing centers in the coun- 
















Interior of one 
of the motorized 
laboratories in 
use by the U. S. 
Department of 
Agriculture to 
demonstrate sci- 
entific control in 
cheese making. 
At the right is 
an exterior view 


try. Equipment for the laboratories includes 
hot and cold water, gas, and electricity. 
Pure cultures of bacteria will be kept in 
temperature-controlled incubators, while 
microscopes and other delicate instruments 
for use in testing cheese will be stored in 
padded compartments 
to protect them against 
breakage. A hot-water 
heating system will 
keep the interior of the 
laboratory warm in 
winter. Cheese makers 
will be invited to bring 
samples of their cul- 
tures to the laboratory 
for analysis, andtowit- 
ness demonstrations of 
scientific control. 
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A trained mule “says a few words” into the microphone. The 
voices of nearly all animals have been recorded for real- 
istic sound effects in radio programs, movies, and dramas 


This is the recording 
equipment thatis used 
by the National Broad- 
casting Company for 
‘canning’ noises of 
all conceivable kinds 


Right, a phonograph 
disk of jur gle noises 
recorded in Africa, 
with a book describ- 
ing each animal and 
its individual habits 





HOUSANDS 
of noises, 
ranging from 
the faint 
squeak of a shoe to the thun- 
dering roar of an erupting 
volcano, are now available 
permanently recorded in wax. 
The disks of modern “sound 
libraries” provide an amazing 
array of “canned” clamor that 
is providing many of the 
true-to-life sound effects in 
theaters, talkie sets, and broad- 
casting studios. 

If a stage director needs 
the offstage whine of an air- 
plane, for example, he can 
select a record of a one, two, 
or three-motored plane. He 
can have the engine idling or 
thundering at full throttle. 
He can pick a ship taking off, 
gliding, or going into a power 
dive with a gale screeching 
through its wires. Or, if he 
is staging a drama of the 
north woods, the sounds of 
rasping saws, crashing trees, 
and crackling camp fires are 
available at a moment’s notice. 

From every corner of the 
globe, records of odd noises 
are coming in to swell the 
nation’s growing libraries of 
sound. Manufacturers’ cata- 
logues list an unbelievable 
range of subjects. And, al- 
most as widely assorted as 
the sounds themselves are the 
uses to which they are put. 

Radio and the stage, of 
course, make the greatest de- 





Name Your 
NOISE 


... Lhe Sound Libraries 
Have It Sealed in Wax 


mands on the sound libraries. But schools 
are beginning to employ the records ex- 
tensively. Dramatizations, recorded on 
disks, have invaded the classroom as a 
fascinating form of history texts. Stories 
recorded in foreign languages teach the 
students correct pronunciation. 

An increasing number of amateur mov- 
ie makers also are becoming regular cus- 
tomers of the sound libraries. Making 
home movies on regulation sound film 
is an expensive business, and these ama- 
teurs find it is cheaper to synchronize 
ready-made records with their silent pic- 
tures. 

To make the wide assortment of rec- 
ords now available, sound engineers have 
visited zoos, set up their equipment on 
busy street corners, ridden Speeding loco- 
motives, and trekked through the African 
jungles. Just recently, technicians de- 
scended into one of the New York City 
subways to record the underground roar 
of the trains. 

When recordings are made outside the 
sound studio, the portable equipment gen- 
erally is mounted on a special sound 
truck. A thick composition wax disk is 
whirled on an electric turntable, ground 
smooth by metal cutting blades, and pol- 
ished to a flawless surface. Sensitive mi- 
crophones distributed at various points 
pick up the desired sounds and feed them 
to a control board. They are then grooved 
into the prepared blank record with a 
sapphire-pointed cutting stylus. 

The disk is then scrubbed with distilled 
water, coated with graphite, and doused 
in an electroplating chemical bath. The 
outside coating solidifies, picks up the 
impressions in the wax, and is peeled off 
the composition base to form the master 
record. From the latter is derived the 
“stamper” which transfers the sound im- 
pressions to the familiar black phono- 
graph records made of china clay and 
shellac. 

Sometimes, in field recording, the sound 
is amplified to telephone pitch and wired 
directly into the studio through telephone 
lines. A somewhat similar method is oc- 
casionally used to relay radio programs 
by direct wire from the scene of a broad- 
cast to the recording studio. Generally, 
however, programs are picked out of the 
air by conventional radio receivers, ampli- 
fied, and wired to the recording machines. 

More and more field recordings are 
constantly being made for sound collec- 
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Phonograph Records Preserve an Audible History 
Of Our Civilization, as Sounds of Daily Life 
Are ‘Canned’ for Use in Movies and Radio 


By 
FAIRFAX DOWNEY 


tions. While it is possible to produce ade- 
quate studio imitations of droning air- 
planes, barnyard noises, or the chants of 
Indians, recordings of the real thing have 
been found superior. 

Sound records often are used in broad- 
casting even where the real thing is avail- 
able. When Admiral Byrd was planning 
his radio broadcasts from Little America, 
he realized that you could lead sled dogs 
to a microphone but you couldn’t make 
them bark—at least, you couldn’t rely on 
them. So he had several barking-dog 
records made before he left on the expe- 
dition. Listeners who heard the growling 
and barking of dogs on the programs 
broadcast from the antarctic were hear- 
ing sound records made in the United 
States. 

Records are gradually taking the place 
of sound props in radio broadcasting be- 
cause it is much easier to turn on a 
phonograph than it is fo Tustle ‘paper, 
rattle sticks, or beat on assorted kettle- 
drums, tin pans, and wash boilers. 

Consider the plight of the sound-effects 
engineers who have to provide realistic 
backgrounds for household programs ad- 
vertising cake flour, baking powder, floor 
wax, and similar products. They have had 
to simulate the sounds produced in beat- 
ing cake batter, mopping floors, twirling 
egg beaters, opening cans, dropping spoons, 
closing ovens, lighting gas ranges, and a 
hundred other household operations. The 
sounds have to be exact, or the listening 
housewives will swamp the station with 
criticisms. 

So many varied utensils were needed 
for these programs that one station rigged 
up a complete rolling kitchen cabinet 
jammed with spoons, cups, bowls, tin cans, 
and numberless other implements. At the 
start of each household program, this 
was trundled from the storage room to 
the broadcasting studio. Now, this cabinet 
is being replaced by a compact collection 
of sound records. Eight or ten separate 
sounds can be concentrated on one record, 
and one or two disks will provide the au- 
thentic background for the preparation 
and cooking of a whole meal, or for an 
attic-to-cellar housecleaning over the air. 

Sound disks used in radio studios, on 
moving-picture lots, and in the wings of 
theaters are played on a cabinet equipped 
with from one to three turntables, electric 
phonograph pick-ups, amplifiers, and loud- 
speakers which respond to a wide range 
of tones. Records are played over in re- 
hearsal, and an indicator on each turn- 
table is set to show the exact groove which 
produces a required sound. During the 
performance, the operator poises the play- 
ing needle over the correct spot. When 
he gets his cue he presses a release but- 
ton which starts the turntable and lowers 
the needle onto (Continued on page 104) 
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A technician producing 
background noises fora 
radio dramatic program. 
His principal “prop” is 
a phonograph cabinet 
with three turntables 





How does an erupting vol- 
cano sound? These men are 
holding an asbestos- 
sheathed microphone over 
the crater of Kilauea, Ha- 
waii, to capture the voice 
of the roaring mountain. 
At left, a radio engineer 
operating a cabinet with 
three turntables. The press- 
ing of a button starts a 
record spinning and lowers 
the needle on the part con- 
taining the sound wanted 
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Safety Lighting Drives 





The highway model at the Nela Park laboratories in Cleveland, Ohio, used in lighting tests 


ON A 250-FOOT MINIATURE BOULEVARD, 


ENGINEERS USE MODEL 


AS COUNTERS IN 


N A strange laboratory at Cleveland 

Ohio, research engineers spend their 

days playing with toys. On a minia- 
- ture automobile highway the length 
of a city block, they arrange tiny models 
of men, motor cars, and dogs; then they 
throw switches that flood the make-believe 
boulevard with various kinds of light from 
every possible angle. Though any child 
might envy them their gigantic plaything, 
their fascinating game is no idle pastime. 
[heir experiments may result in saving 
thousands of lives through better highway 
illumination at night. 

While the problem of lighting roads and 
streets has been studied for many years, 
its true importance has been realized only 
recently. A public aroused by the mounting 
death toll of the automobile has demanded 
to know the reasons why there are so many 
motoring accidents; in a surprisingly large 
number of cases, the blame can be laid at 
the door of a sinister hazard of the high- 
way—darkness. 

Death has become a night rider. While 
safety campaigns have been successful in 
reducing the number of daytime accidents, 
the night fatalities are increasing at a rate 
swift enough to make any driver pause and 
think. Traffic records show that from three 
quarters to four fifths of all the cars travel 
ing the nation’s highways in a given twenty- 
four-hour period do so in the daytime. Yet 
more than half of the accidents causing 
death, and almost half of those that merely 
demolish cars and do other damage to per 
sons and property, take place in the hours 
of dusk and darkness 

Another startling fact disclosed by re- 
cent st itistics is that. of all the 3,000,000 





One of the special lighting fixtures used on the 
miniature roadway. The aperture is adjustable 


MOTORS 
A GAME TO SAVE LIFE 


AND MEN 


By 
WALTER E.. BURTON 


miles of roads in the United States, there 
are some 50,000 miles along which practi- 
cally all of the accidents occur. Of these, 
unlighted rural highways are by far the 
most dangerous. On these 50,000 murder- 
ous miles, for every mile you drive, you 
are six times as likely to collide with other 
cars, telephone poles, or pedestrians at 
night as in the daytime; if you drive equal 
distances by night and by day, you are ten 
times as likely to be killed after darkness 
has fallen. 

The stringing of safety lights on poles 
along these 50,000 deadly miles would, in 
a single year, save 5,000 lives, 50,000 per- 
sonal injuries, and 100,000 cases of prop- 
erty damage. These are the figures offered 
by lighting men who have studied every 
angle of the problem of nighttime highway 
safety. 

Much of this study has been carried out 
at the Nela Park laboratories of the Gen- 
eral Electric Company, in Cleveland. Kirk 
M. Reid and H. J. Chanon have conducted 
the researches, with the cooperation of such 
well-known lighting authorities as Dr. M. 
Luckiesh and Frank K. Moss. 

Unlike former highway test models of 
its kind, the miniature traffic artery at Nela 
Park is comparatively large, being 250 feet 
long. As it is constructed on a scale of 
eight to one, so that an inch and a half on 
the model represents a foot of actual road- 
way, this 250 feet is the equivalent of a 
2,000-foot stretch of highway. 

The model highway is incased in a light- 
proof tunnel. It is provided with inter- 
changeable “paving,” so that surfaces rep- 
resenting asphalt, brick, oil-polished con- 


The Test Model Under Ordinary Road Lights 


SPOTTY LIGHT 
DISTRIBUTION 


This view along 
the model highway 
shows the effect 
of ordinary road 
lighting. Because 
of the angles at 
which the rays of 
light strike the 
road surface, dark 
areas are created 
as illustrated by 
the drawing below, 
and set up hazards 


LIGHT SOURCES COMPLETELY 
SHIELDED TO 20° BELOW 
THE HORIZONTAL 
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Death Of the High, "ay 


crete, and other kinds of road material can 
be studied. Above the forty-six-foot road- 
way are mounted incandescent, mercury- 
vapor, and sodium-vapor lamps, in fixtures 
which can be adjusted as to height and 
lateral position. From the control panel of 
this model highway extend five miles of 
wire and a mile of cord, required for 
manipulating the lighting and other equip- 
ment. Scale-model automobiles, men, and 
even dogs can be placed at various parts 
of the road, so that observers can study 
how easily they could be seen by a Lilli- 
putian motorist driving his car down this 
artery with its quota of highway traffic. 
The mass of facts obtained by thousands 


A powerful so- 
dium-vapor lamp 
designed for high- 
way lighting. The 
man’s finger points 
to the lamp tube 
under the reflector 




















of observations, which 
involved many different 
persons as observers, has 
been boiled down and 
crystallized into a num- 
ber of important revela- 
tions about highway lighting. 

It was discovered, for instance, that a 
highway which has perfectly uniform hori- 
zontal illumination throughout its length 
is not uniformly lighted at all as far as the 
automobile driver, or the pedestrian walk- 
ing along it, is concerned. Although such a 
highway would appear uniformly lighted if 
viewed from an airplane, it looks confus- 
ingly spotted to the motorist. This is 


... And With Scientifically Designed Equipment 








EVEN LIGHT 
DISTRIBUTION 


In this case, the 
light sources are 
shielded to sup- 
press glare, and 
the dark areas in 
the other picture 
are eliminated. 
The models rep- 
resenting a pedes- 
trian and a dog 
now stand out 
plainly, whereas 
in the contrasting 
view they do not 
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A stretch of actual highway illuminated in accordance with the principles dis- 
covered on the laboratory model. Note how clearly distant objects can be seen 









because the light that is of greatest im- 
portance to the driver is that which is 
reflected from the road surface at small 
angles. Even on a decidedly dead-finish 
or mat pavement, this reflection is con- 
siderable, and important. Only the light 
reflected toward the driver is useful. That 
bounding away from the car is of little 
help, as your headlights may have indicated 
on many roads, particularly wet ones. 

Studies with the model highway revealed 
that the silhouette figure holds high place 
in night driving. That is, for more than 
eighty percent of the locations on a road- 
way lighted by a representative highway- 
lighting system, objects are seen as silhou- 
ettes, dark against a lighter background. 
The person who stands up in frent of you 
while you are watching a moving picture 
in a theater is, as far as you are concerned, 
nothing but a silhouette. The same is true, 
in eight cases out of every ten, of the 
automobiles, dogs, men, and other objects 
you see on a lighted roadway at night. 

And so it became evident that one im- 
portant way of increasing highway safety 
at night is to illuminate the pavement so 
that it appears uniformly bright, to make 
objects on it stand out sharply to the 
driver or pedestrian. It was found that 
a light-colored, mat pavement is best, 
whether illuminated by overhead lamps or 
by automobile headlights. 

The growing controversy among lighting 
men as to which is the best for roadway 
lighting, the familiar incandescent lamp, 
the new mercury-vapor lamp, or the new 
sodium-vapor lamp, seems to have been 
settled by studies with the model roadway. 
The answer is that, from the standpoint of 
safety, there is not enough difference to 
argue about. With equal amounts of light 
equally distributed,a motorist or pedestrian 
sees an object just as far away and just as 
quickly with one (Continued on page 109) 
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By 
JOHN E. 
LODGE 


This camera is equipped with a zoom lens which makes it possible to 
move in from a long shot to a close-up while keeping always in focus 


ENSES containing not one but 220 
individual openings; zoom lenses 
which focus from long shot to 
close-up in the twinkling of an 
eye; high-speed cameras which slow down 
motion for comedy and dramatic effects; 
cameras clothed in oilskins ior shooting 
indoor storms; moving paintings on glass 
which surpass nature in beauty; chemical 
baths and double exposures; and a variety 
of focusing devices, movable platforms, 
and booms make possible the creation and 
filming of motion-picture effects which un- 
til recently were only figments of a vivid 
Hollywood imagination. 

When a cameraman goes on the set to- 
day, whether indoors or out, he may use 
any of a dozen lenses before nightfall as 
he crouches in a pit to film the lunging 
of a wild horse, rides a silent elevator to 
peer in through the windows of a six-story 
building, draws away from dancing actors 
while his follow-focus apparatus keeps 
their images sharp on the film, or rides a 
camera crane around a circle to photograph 
a man-made storm. 

Often rain falls, winds howl, and gales 
lash at stricken ships in Hollywood, but 
the storms are artificial—and several times 
more convincing than the real thing. The 
other day, a director wanted to show an 
automobile drawing a trailer bumping 
along a rough country road as rain fell, 
wind howled, and lightning crashed. In 
short order, his cameraman suggested a 
quick and inexpensive means for shoot- 
ing the sequence 

Carpenters built around the edge of a 
large tank a circular set representing a 
section of wooded country. Hundreds of 
feet of perforated pipe were put up to 
carry the rain. Lightning machines were 
placed offstage. Finally, the camera crew 
mounted a long metal boom, crawled un- 
der oiled coverings, brought the camera 





to a focus, and were ready for action. For 
three minutes the automobile plowed 
through the thick gumbo as the camera 
followed the circular track, and when the 
director called “cut,” the camera had re- 
corded a dramatic scene produced indoors 
under the glaring arcs and inkies—a scene 
impossible to get under natural conditions. 
Cameramen employ many artifices to 
“get their picture’—not with the idea of 
fooling the audience, but because realism 
and cost may require the use of minia- 
tures, synthetic storms, combinations of 
close-ups shot on the stage with back- 
ground filmed in foreign 
countries, paintings, and a 
variety of odd and unusual 


lenses. ‘SCENE PAINTE 


? , r dav s GLASS WITH SKY 
Only the other day, @ di-  conre veer BLANK . 


rector decided to open a war 
picture by showing thou- 
sands of soldiers marching as 
the main title flashed on the 
screen. But to employ all oO 
these extras would require LZ 


A PAINTED BACKGROUND 
COMES TO LIFE 


Backgrounds for movie scenes 
are often provided by photo- 
graphing landscapes painted on 
glass. A trick like the one il- 
lustrated here gives animation 
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not only outfitting them at large cost, but 
also payment of wages for one or two days. 
So the cameraman on the job told the di- 
rector that if he would provide twelve 
men in uniform, he would turn them as 
if by magic into several battalions. 

Two days later, the movie soldiers stood 
on a sound stage, and on command walked 
slowly past the camera. Mounted in front 
of the regular photographic lens was the 
button lens, the only one of its kind in 
existence. As the men marched, an as- 
sistant slowly revolved the button lens. 
When, later, the negative was developed 
and projected, countless thousands of sol- 
diers appeared to be milling around on the 
screen. Through a complicated grinding 
of a flat plate of glass, there had been 
achieved 220 separate oval lenses which 
have the effect of multiplying the images 
many times. The cameraman can shoot 
through either the entire glass or a small 
section, depending upon the multiplication 
of numbers desired. 

When a director shooting an air picture 
called for a plane to spin directly toward 
the camera, safely anchored on the ground, 
the cameraman had the answer. He placed 
an auxiliary prism lens on the machine 
and, when the airplane glided in straight 
flight toward the earth, revolved the prism 
so that the image turned over and over. 

But these lenses are only two of many 
which produce odd and unusual effects. 
There are the zoom lens, triangular mir- 
rors, a lens which changes focus automat- 
ically when approaching or backing away 
from actors, and two-way prisms which 
enable the camera to look down two 
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izards of the Movies 


REALISM TO THE SCREEN 


A rolling platform from which five cameras can operate at 
once to film large scenes such as stampedes and battle 
sequences. At the right, a huge steel crane is being used 
in photographing dancers in a recent musical production 


streets from a corner simultaneously. There 
are two, three, four, and seven-way prisms, 
and reflecting lenses which permit the cam- 
era to photograph scenes while pointed 
aside at a right angle. 

Only one zoom lens exists in Hollywood 
today. With this remarkable device, a 
camera can move in for @ Close-up in a 
fraction of a second. In a recent -ourt- 
room scene, the camera was focused from 
a distance of ten feet on an actor repre- 
senting the district attorney. As he closed 
his address to the jury, the camera was 
dollied back fifteen feet, to show him sur- 
rounded by a group of friends. Mean- 
while, the follow-focus device, attached 
by means of gears and cams to the wheels 
of the dolly, kept the camera in focus. 
Now the dolly rolled back to its original 
position, when suddenly the zoom lens 
was turned, picking the actor out of the 
crowd full head size. This feat, impossible 
mn the past, is achieved by moving three 
units O1 a single supplemental lens mounted 
ina big black box on the front of the camera. 
Bringing them together gives a long shot, 
while moving them apart bends the rays of 
light entering the box to give a close-up. 

Then, there’s the lens that produces 
‘goofy” effects. This is a flat, circular 
lens made of plate glass distorted on one 
side by irregular indentations. In a recent 
picture, a composer was shown working 
wearily at his music, until he became so 
jatigued that he imagined he heard several 
orchestras playing his scores. Then the 
vision appeared—orchestras moving up 
and down, wraithlike. The lens. revolved 
slowly, had so bent the rays that straight 
lines appeared to wriggle. ~ 
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POINTS OF VANTAGE FOR THE CAMERA 
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The forty-five-degree reflecting lens per- 
mits a camera set at right angles to the 
line of travel to record the approach of 
galloping horses and show them passing 
directly overhead. During this episode, 
the camera remains stationary while the 
reflecting lens is turned by means of a 
gear. This lens is an optical glass plate, its 
surface silvered so that it reflects light 
into the camera without loss. 

For one type of scene, cameramen shoot 
through a triangular tube ten inches 
deep. All three sides are lined with mir- 
rors. As the triangle revolves on ball bear- 
ings, images bounce back and forth from 







HOWS SCENE 


ABROAD AT HOME 
IN HOLLYWOOD 
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To reproduce a foreign aed 
ACTORS 


setting, an actual 
view of the scene is 
projected on a trans- 
lucent screen from be- 
hind. and actors walk 
in front on a treadmill 


Y PICTURE PROJEC 


ae answer in a small room at the 
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mirror to mirror, until finally the hodge- 
podge of images enters the camera. While 
only a small part of the film is exposed 
directly to the light, reflected images fill 
the frame and produce a multiple-exposure 
effect without visible lines between images. 
Lenses and cameras alone do not solve 
all the picture-making problems, however, 
and cameramen constantly are finding 
ways for meeting difficult situations. For 
two weeks a director shot scenes showing 
a Chicago street, in reality on a movie 
ranch near Hollywood. When he viewed 
the scenes later, he decided that the back- 
grounds themselves needed more life. 
“Can’t we put smoke in the 
chimneys?” he asked. 

TED ON The cameraman sought the 
studio. From time to time, 
small wisps of chemically 
produced smoke curled up- 
ward in front of a black velvet 
back drop from a row of tiny 
chimneys painted and spaced 
to represent those on the large 
outdoor set. When these had 
been photographed to the tech- 
nician’s satisfaction the film 







23 





showing the chimneys was superimposed 
on the original negative and the smoke 
“double” exposed. Where, before, the 
chimneys were lifeless, they now gave off 
gray smoke which eddied up toward the sky. 

Sometimes, when nature refuses to pro- 
duce just the sort of clouds a director 
wants, he shoots the picture against a 
blue sky. Later, his first cameraman sets 
up a high-speed machine against a velvet 
curtain and films artificial clouds, laid in 
layers upon the floor. When stripped in 
above the earth in the outdoor scenes, they 
look as realistic as those supplied by nature. 

Or, the beautiful clouds you see floating 
high above a rural landscape may be 
painted on glass—and you can’t tell the 
difference. This cloud effect is produced 
by photographing two paintings. In the 
foreground is an artist’s reproduction of 
the general scene, painted on plate glass 
measuring three by four feet, while one 
foot behind this are the clouds, on a glass 
which moves at right angles to the camera. 
Thus motion is supplied, giving animation 
to what would merely be a still picture. 


RICKS with the camera, and also with 

the film in the laboratory, make possi- 
ble the packing of more action into the same 
footage than was possible a few years ago. 
The lap dissolve, for instance, or the space 
shot. The lap dissolve, which is also known 
as the “dissolve interlace,” saves consid 
erable time and many scenes in telling a 
story on film. Where formerly an actor 
would be shown leaving his chair, opening 
the door, walking through the gate, enter- 
ing his car, and driving off, now sound per- 
mits him to say, “Let’s go,” and he and 
his companion start across the room and 
gradually dissolve into the following scene. 
This is accomplished by fading the last 
few feet of the first scene and the first 
few feet of the second, and then double- 
printing. 

The space shot makes possible swift ac- 
tion without a feeling of jumpiness. Here 
the camera is “panned,” or swung around, 
quickly, from one scene to the next. Once 
more, a little trickery is the method. After 


WHEN ONE’S A CROWD 


The button lens, a flat glass 
ground to form 220 separate 
lenses, multiplies an image 
many times. The picture below 
was made as shown at right 


panning, the cameraman “cuts,” and later 
the new scene is opened by panning the 
camera toward the setting, thus getting the 
effect of continuous motion. 

Cameraman and artist together can 
create nearly any foreign scene desired, 
either in the studio or on a near-by loca- 
tion. Through the medium of a painting 
on glass combined with a moving picture 
of only part of the scene finally portrayed, 
many locales may be achieved. 

These glass shots produce some rare 
photography, which only an expert versed 
in the ways of the trick photographers 
could detect. Here’s how ‘they are pro- 
duced: 

On a sound stage, only part of the set- 
ting is constructed—say, the quarter-deck 
and forward turrets of a battleship. Masts, 











And here’s the reflect- 
ing lens that makes the 
horses in a movie seem to 
gallop right over your 
head. The crank turns it 






bridge, and the rest of the superstructure 
exist only as an idea. When the camera 
is trained on the scene, a piece of glass 
whose upper part is painted black obscures 
the background above the skeleton set. 
Meanwhile, in the studio laboratory an 
artist paints on a second glass the missing 
parts and such distant scenery as may be 
desired. Following the filming of the stage 
set, the negative is carried to the trick de- 
partment and threaded through a camera 
anchored in a fixed position. This camera 
is focused on the painted glass, and the 
picture is photographed. Being carefully 
matched, the two blend in along the wavy 
line at the edge of the painting and, if the 
camera adjustment is proper, painting 
and setting cannot be distinguished. 

Recently, just such a setting was photo- 
graphed, and when it appeared in theaters 
audiences saw not only the complete bat- 
tleship, but also the San Francisco Golden 
Gate Bridge in the distance and moving 
water off the bow of the dreadnought. The 
water was double-exposed into a blank spot 
on the film left for just that purpose. Ma- 
rio Larrinaga, famous movie artist, painted 
the battleship and bridge scene in five 
days, at a relatively small cost, whereas to 
have constructed the full-size setting would 
have required an outlay of $50,000. 


IMILARLY, another picture showed 
the harbor and mountains of Rio de 
Janeiro, Brazil—yet the picture was filmed 
on the beach near Santa Monica, Calif. The 
skyline was “matted out,” and later put into 
the picture by means of a painting on glass. 
Frequently, the movie makers photo- 
graph a moving picture on a screen In or- 
der to match close-ups of actors with 
some distant scene. This is known as “proc- 
ess projection.” Suppose, for instance, 
the script calls for a young couple to stroll 
along a Finnish countryside, with a village 
appearing in the distance. To carry trem 
to Finland for the purpose is obvivusly 
too expensive, so the camera is set up fac- 
ing a screen of transparent material with 
its surface (Continued on page 109) 
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SANDBAG DUMMIES 
DOUBLE FOR FLYERS 
IN ’CHUTE JUMPS 


WEIGHTED with sand and clothed 
in discarded flying suits, old shoes, 
: and leather helmets, dummies 
made to resemble airplane pilots 
look like gruesome war casualties 
as they slump against the wall in 
the picture shown at the right. 
Nicknamed “Sandbag Squadron 
Leaders” by the pilots of the Brit- 
ish Royal Air Force, the dummies 
were used for parachute jumps in 
recent aerial maneuvers at Hen- 
low Aerodrome, England. 












A city engineer of 
Los Angeles,Calif. 
4 testing the craft 
designed for use 
in a six-mile in- 
i spection trip 
through a sewer 
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Weighing only 485 pounds, this streamline trailer can be 
used asa luggage carrieror made up into a comfortable bed 


DESIGNS ODD EQUIPMENT 
FOR TOUR OF SEWER 


PLANNING to row the 
entire distance in a 
snub-nosed, flat-bot- 
tomed boat, a city en- 
gineer recently com- 
pleted preparations for 
a strange six-mile in- 
spection trip through a 
tm, large sewer underneath 
"yj the streets of Los An- 

9 geles, Calif. Equipment 

of the boat included a 
powerful, battery-operated searchlight, a 
short-wave radio, and cylindrical pontoons 
to keep the craft afloat in case of accident. 
In tests the engineer wore a gas mask. 
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LIGHTWEIGHT TRAILER 
MAKES BED FOR TWO 


MounTeED on two standard-size auto 
wheels, a new streamline utility trailer for 
passenger cars weighs approximately 485 
pounds and has an overall length of eight 
feet. Of all-steel construction, the trailer 
has a hinged cover and tail gate, and will 
carry a maximum load of 1,200 pounds. 
With the addition of special waterproof 
curtains, air mattresses, and pillows, the 
trailer provides comfortable sleeping ac- 
commodations for two. The body interior 
is forty-seven inches wide and over six- 
teen inches high, providing ample stor- 
age space for luggage, golf bags, and camp- 
ing equipment. Although especially de- 
signed for campers and tourists, the trail- 
er should prove useful to many others. 













Dummy parachute jumpers awaiting their turns to “bail out” of planes in maneuvers of the Royal Air Force 
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SILKWORMS ARE RAISED 
IN A CITY HOME 


To provE to agricultural leaders that 
silkworms can be raised successfully in 
this country, John Ousta, a silk expert, is 
cultivating thousands of the worms on 
mulberry leaves strewn on a table in his 
New York City home. The worms are 
said to be exceptionally healthy and to 
produce a high grade of raw silk. The cli- 
mate of the United States is more favor- 
able for silk production than that of Asi- 
atic countries, states Ousta, who foresees a 
new $100.000,000 silk-raising industry here. 


OUR SPEECH SPEEDS UP 


Peopte talk faster now than they did a 
few years ago, according to a recent re- 
port of the number of words taken down 
by official stenographers in London law 
courts. Although court hours and methods 
of procedure have not changed materially, 
the average number of words has increased 
from 30,000 a day less than a decade ago, 
to a total of more than 40,000 at the 
present time. 



















































PORTABLE LABORATORY USED TO TEST VOLCANIC ‘GASES 





VOLCANIC GASES spouting from craters and 
mountainside smoke holes are being collected 
and studied by scientific expeditions to reveal 
the secrets of the mighty forces that lie deep 
in the interior of the earth. Flexible tubes 
lowered over the brim of a seething mountain 
crater tap samples of the gaseous smoke, 
which are analyzed in temporary laboratories 
set up on the slopes of the volcano. In expe- 
ditions to Central America and the East Indies, 
scientists, whenever possible, entered the cra- 
ters to make first-hand observations. 









A Central American volcano visited by the testing party 


TRUCK CARRIES A TAILOR SHOP 


TAILOR shops on wheels now travel about the 
city and suburbs of London, England, bringing 
valet service direct to the customer. The large, 
six-wheeled trucks are equipped with modern dry- 
cleaning apparatus and generate their own steam 
for their pressing machines. Clothes are collected 
by an attendant at the customer’s door, taken to 
the mobile tailor shop parked at the curb, and 
quickly returned, cleaned and pressed, to the owner. 
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Scientists on the slopes of Papandayang, a volcano in Java, with their portable equip- 





ment set up to collect and test the various gases coming from a smoke hole 


PHOTOGRAPHS FOSSILS WITHOUT A CAMERA 


FossIts are photographed 
without a camera by a process 
in use at the Texas Technologi- 
cal College at Lubbock, Tex. 
After a thorough polishing, the 


fossil is bathed in weak 
hydrochloric acid, which 
etches the fossil struc- 
ture into its rock base. 
The etched grooves are 
filled witha carbon-black 
mixture, and the sur- 
face covered with a so- 
lution containing gun- 







cotton. When dry, this coating is peeled 
off and used as a photographic negative. 
The process results in a clear picture of 
the fossil structure outlined in sharp, 
white lines on a black background. 
















Peeling the guncotton film from a fossil speci- 
men. Left, the negative and a positive print 


AMPHIBIAN AUTO IS 
ALSO A SUBMARINE 


Powerep bya four-horse- 
power engine, a vehicle re- 
cently constructed by a 
French inventor combines 
the features of an automo- 
bile, a motor boat, and a 
submarine. The amphibian 
craft is said to attain a 
speed of twenty-five miles 
an hour on land, nine miles 
an hour on the water, and 
six miles an hour when 
submerged. All vertical un- 
derwater movements are 
controlled by fins operated 
from the water-tight cabin. 
Fresh air is sucked in 
through an air tube extend- 
ing above the surface of 
the water. 
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GETS MUSIC FROM PREHISTORIC BONES 


PREHISTORIC rhinoceros bones take 
the place of conventional wooden resona- 
tors in a novel xylophone-type musical 
instrument recently constructed by Henry 
P. Reider, staff member of the Nebraska 
State Museum. While assembling rhinoc- 
eros skeletons unearthed near Ains- 
worth, Neb., Reider noticed that the an- 
cient bones had a mellow ring when 
knocked together. By striking ribs of 
various lengths and comparing the tone 
with a set of accurately tuned bells, he 
built up a collection which constituted 
two whole octaves in the musical scale. 
The bones were given a preservative 
treatment, placed on insulating strips of 
rubber, and fastened in their correct posi- 
tions to a wooden frame. Played with 
small wooden mallets, the bones are said 
to give clear and mellow musical tones. 
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Henry P. Reider, of the 
Nebraska State Museum, 
playing on the musical 
instrument he made from 
old rhinoceros bones 








GRINDS DRILLS UNIFORMLY 


TwIST DRILLS are sharpened with great pre- 
cision by a new type of grinder. The drill 
after being securely clamped in a chuck, is 
automatically guided back and forth against 
an electrically driven grinding wheel. Since 
the drill is free during the grinding, the 
sharpened lips are identical in respect to 
length and clearance. 


WALKING CLOCK STORE 
TOURS ENGLISH TOWNS 


WitH two wooden display counters 
hanging on straps in sandwich-board style 
from his shoulders, the picturesque Brit- 
ish peddler shown in the picture above 
tours the English countryside as a walking 
clock shop. Advertising placards, made 
from old clock dials and attached to his 
hat, proclaim that he is willing to trade 
his stock of twelve new clocks for old ones 
—provided, of course, that the purchaser 
agrees to add an acceptable sum of cash 
to the trade-in value of the old timepiece. 
This “sign of the times” strikes a modern 
note in quaint old English villages. 
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NOVEL BARRIER GUARDS STREET WORKMEN 


BECAUSE a number of workmen repair- jams under the car and lifts 
ing gas mains in the streets of Chicago, its back end clear of the 
Ill., have been injured recently by auto- ground. The device, it is 
mobiles, a new type of safety barricade claimed, will stop an auto- 
has been constructed to supplement warn- mobile going twenty miles 
ing signs. The L-shaped protective fence an hour within six feet. 
is made of heavy planking reén- 





4 forced with steel. When an approach- 
; ing auto hits the barricade, it runs 
‘ up a small ramp and rams the back, 


# thereby tipping the barrier, which 


TIMER FOR BOXING BOUTS 


BoxING Bouts are scientifically conducted by 
a new mechanical timing device: Mounted prom- 
inently above the ring, the mechanism times each 
round and automatically sounds the opening and 
closing gongs. Numbered lights flash on to indi- 
cate seconds and a loudspeaker announces the 
knockdown count. A moving shadow on a scale 
shows the time remaining in each round. 








When a car strikes this barrier, the platform tips up to raise the rear wheels 
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Barbara, one of the polar bears at the zoo in London, Eng- 
land, photographed through the wall of her swimming tank 


ODD VIEW SHOWS POLAR BEAR 
IN THE ROLE OF A DIVER 


CAUGHT by the camera as she dived to the floor 
of her pool and stretched out her neck for a dainty 
morsel of food, Barbara, prize polar bear at the 
zoo in London, England, presents a strange ap- 
pearance in the photograph reproduced above. 
The odd shot was snapped through the thick glass 
windows of her swimming tank. 
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Architec’ iralstudentsof 
the Massachusetts In- 
stitute of Technology 
witha model of a house 
they designed, whichwill 
be built by classmates 


STUDENTS DESIGN 


AND BUILD REAL HOUSE 


tire architectural class has now selected 
and negotiated the purchase of a suitable 
building plot, and will superintend the con- 
struction of the house under actual con- 
ditions of architectural practice. 
completed, the house will be sold to fi- 
nance a like project for the next class. 


SUPPLEMENTING their class- 
room studies, two architectural 
students at the Massachusetts 
Institute of Technology, Cam- 
bridge, Mass., designed an at- 
tractive colonial dwelling, a mod- 
el of which is illustrated. The en- 






















PARTY GUESTS EAT THEIR PLATES 


PLATES, cups, and_ saucers 
made of clear sugar candy have 
recently been marketed as a nov- 
elty for parties and social enter- 
tainments. After refreshments 
have been served, guests can eat 
their dishes as an extra dessert. 
While still hot and in a liquid 
state, the cooked sugar confec- 
tion of which the dishes are 
made, is poured into patterned 
molds where it hardens into edi- 
ble forms resembling real glass 
or crystal. If the guests are still 
hungry, they may eat the cutlery 
for that, too, is made of the same 
confection. Eating the dishes 
and cutlery solves the dish-wash- 
ing problem for the hostess. 
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WORLD'S BIGGEST ENLARGEMENT 


Wuart is believed to be the biggest single-step enlarge- 
photograph ever made, was exhibited recently 
by Ivan Dmitri, prominent photographer. The unretouched 
enlargement, showing a herd of wild horses, is over eleven 
feet long and forty inches high, and was made in one step 
from the tiny section of negative, only three eighths by 
one and three eighths inches, shown in the circle, 





Dish washing is no problem after a party at 
which these edible candy dishes are employed 


REFLECTOR SAFETY BELT 





Reflector buttons on 
this belt protect pe- 
destrians at night 





POPULAR SCIENCE 


PEDESTRIANS 
walking at night 
along the sides of 
unlighted roads are 
protected by a new 
safety belt which 
reflects the head- 
light rays of on- 
coming cars. Worn 
over one shoulder 
like a_ sling, the 
leather strap is 
studded with small 
reflector buttons, 
whose gleam is vis- 
ible for 1,000 feet. 
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GOATS raised in the United States for 
their milk now number more than 5,000,000. 





RAIN falls within the Washington Monu- 
ment on warm days after cool spells. 





LIZARDS of a species found in Egypt 
never drink. They get their water supply 
by absorbing dew through their skin. 


JUST AN OLD 
SPONGE ! 





INSURANCE against broken eyeglasses is 
now furnished by a London insurance com- 


pany. 





HUMAN HAIR forms the cloth through 
which cottonseed oil for cooking purposes 
is pressed. It withstands a pressure of six 
tons to the square inch. 


POCKET-SIZE SUNDIALS are carried in 


some parts of China as timepieces. 


ALL SAME LIK - 
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THE AVERAGE AGE of all the Presidents 
at death, from Washington to Coolidge, is 
68.4 years. 








BULLSNAKE YOUNG are halfway formed 
in the eggs at the time the mother snake 
lays them. 





NO WHEELED VEHICLES are used in 
Tibet. 





WOLVES do not travel in packs. 


SURE, A 
LONE WOLF! 
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COLOR-BLINDNESS is ten times more 
prevalent among men than among women, 





ANABAS—fish adapted to air breathing— 
are brought to market in Siam alive in 
wicker baskets. Occasional sprinkling with 
water keeps them alive until sold. 


GANNETS, sea birds that dive into the 
water from heights of sixty to 100 feet, 
have been caught in fishermen’s nets at a 
depth of ninety feet under the surface. 


2 1 THOUGHT FLYING 
53 SUBMARINES A 
(FZ) nx JOKE ! 
a~< iS 


‘A 











a amis 


Stowing an oxygen tent and stretch- 
er aboard a fast English plane that 
is fully equipped as a flying hospital 


PLANE IS COMPLETE FLYING HOSPITAL 


To PROVIDE adequate treatment while 
flying emergency cases to medical centers 
or base hospitals, an all-white, speedy hos- 
pital plane has just been completed at 
Hanworth Airport near London, England. 


NOVEL GAME 
COMBINES 
GOLF AND POLO 


POLO PLAYERS may have 
the advantage over golfers 
in a new and novel game 
called “polo golf.” Although 
no ponies are used and the 
scoring, and rules are the 
same as in golf, all shots 
in the game are made with 
a single club that has 
double-ended, composition- 
rubber head resembling a 
polo mallet. One end of 
the head is flat and is used 
for both putting and driv- 
ing, while the opposite end 
is slanted at an angle for 
hitting the ball over ob- 
stacles, and for short ap- 
proach shots. The ball is 
about the size of a polo 
ball, but much skill is re- 
quired in making “shots.” 


Driven by two ninety-five-horsepower en- 
gines, the unique flying hospital is com- 
pletely outfitted with the most modern 
medical and nursing equipment, including 
oxygen and blood-transfusion apparatus. 





A scene on the green in 
a game of “‘polo golf.” 
A single club with dou- 
ble head, shown at left, 
is used for all strokes 


ONE MAN GUARDS CIRCULAR CELL BLOCK 


The tower guard controls all doors and lights in this circular prison 


oe INMATES of the 
Vo ee 


model state prison at 
Statesville, IIl., are 
housed in four tiers 
of cells constructed in 
a wide circle. Each of 


cell blocks in the pris- 
on can be guarded by 
one man. Stationed in 
a central control tow- 
er at the hub of each 
block, the guard has 
an unobstructed view 
into every cell. Elec- 
tric controls in the 
tower enable the guard 
to switch off all lights 
and to lock or unlock 
individually any cell 
in the circular block 
under his supervision. 
(See also page 11.) 


the four huge circular . 
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Flying 


ORE than half of the airplanes produced in 
this country are being sold to private flyers. 
Tucked away in the latest aviation statis- 
tics, that significant fact reflects a remarkable 

trend in American aviation. Amateur pilots are stealing 





° e . . ‘ 
the show from professionals. They are rapidly becoming i 
the most important group, in point of numbers, flying i 
today. i 


When the U. S. Department of Commerce first took 
over the task of registering airplanes, just ten years ago, 
barely five percent of them were used outside the avia- 
tion business. Flying, except in the course of regular air- 
mail or passenger-transport operations, was popularly re- 
garded as a pastime for reckless young dare-devils. To- 
day, private airplanes rank in number with professionally 
operated craft, and their proportion is ‘steadily mounting. 
Nearly 7,000 amateur pilots are using airplanes as cas- 
ually as most people use automobiles. Their ranks in- 
clude millionaires and auto mechanics; debutantes and 
waitresses; doctors, lawyers, bankers, farmers, big-game 
hunters, explorers, fishermen, prospectors—the list might 
go on indefinitely. 

What is the story behind the activities of these private 
pilots? Why do they fly? How would you go about fol- 
lowing their example? Has flying become, by now, a pur- 
suit for the average man? The answers to questions like 
these, I found, reveal the amazing strides that popular 
aviation has been making in recent years. 

Conservative, middle-aged business men are finding the 
airplane as essential an aid as the automobile. Manufac- 
turers are training their star salesmen as pilots and pro- 
viding them with planes so that they can cover more 
territory and interview more prospects in a given time. 
Enterprising individuals are becoming airmen to further 
their personal business undertakings. 

A salesman for washing machines obtained 1,600 or- 
ders on a single trip by air. A buyer of cattle and sheep, 
flying from ranch to ranch, found he could 
outdistance his automobile-using competitors 
and obtain the pick of available bargains. An 
“aerial cowboy” uses his plane to round up 











Amateur aviators preparing to 
take off for a_ cross-country 
tour from New York to Montreal 















Waldo D. Waterman, inven- 
tor, inspecting a “foolproof” 
airplane he developed for 
the U.S. Department of Com- 
merce as a part of its cam- 
paign to encourage private 
flying with low-cost craft 
















Below, a two-passenger “‘flivver 
plane’ that can be parked in an 
ordinary garage. Small, econom- 
ical machines like this may make 
airplanes as common as autos 
























A party of air-minded sportsmen fishing 
m an amphibian biplane they employed to 
fly to remote lakes where fish were plentiful 
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livestock and wild game. By taking clients 
aloft in his plane, an advertising man en- 
gaged in selling billboard space was able 
to show them just where heavy traffic on 
the highways made outdoor advertising de- 
sirable. These examples, taken at random, 
give just a glimpse of the variety of busi- 
ness uses to which the airplane has been 
found adaptable. 

Other amateur pilots have taken up flying 
simply for the fun of it—and discovered 
that they can cover distances on week-end 
and vacation trips that would be out of the 
question by any other form of transporta- 
tion. They fly to far-away mountain and 
seaside resorts, to fishing haunts and hunting 
country, to regattas and football games. 
Busy executives use their planes for week- 
end visits to distant summer homes; one New 
Yorker leaves his office Friday afternoon, 
flies to St. Johns, New Brunswick, enjoys 
a full week-end there, and is back in the city on Sunday night! 

“Aviation country clubs” have sprung up for plane-using mem- 
bers, providing them not only with hangar space but with golf 
courses, tennis courts, and other recreational facilities. The 
pioneer organization of this kind, at Hicksville, N. Y., now 
boasts about 200 members. Some own their own craft; others 
may rent a plane from the club for fifteen to twenty dollars an 
hour, depending on the type of machine they choose. 

Members of the Hicksville club, incidentally, have initiated 
a picturesque fashion among private flyers—the use of personal 
insignia, painted on the fuselage like the emblems of Army and 
Navy flying units, to decorate their craft. Some have devised 
symbols depicting their hobbies or business interests; others use 
modified yachting emblems, copies of family crests, or adapta- 



























Artist’s conception of a “‘roadable auto- 
giro”’ which can fold its wings and roll 
along a road under its own power. The 
two propellers turn in opposite directions 


Personal insignia, based on family 
crests, geometrical designs, or comic 
ideas, identify many private planes 
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This plane gives the pilot a wide field of 
vision. The front wheel prevents nosing over 


tions of the insignia of air units with which they were associated 
during the World War. 

Air races and cross-country tours offer attractive sport for 
private flyers. Last year, amateur pilots participated in an air 
meet at Miami, Fla.; in air races at Cleveland, Ohio; and in 
intercollegiate air meets in which contestants vied in dropping 
dummy “bombs,” bursting balloons, and making accurate land- 
ings within a marked space. Forty private pilots flew from New 
York to Montreal and back, and six Canadian planes returned 
the visit. Members of the Hicksville club toured the New 
England coast on their annual seaplane cruise. 

From pilots who use their planes for business, and those who 
fly simply for pleasure, I heard the same story. Imagine your- 
self up in the air, they told me, (Continued on page 110) 


Amateurs Invade the Airways as New Planes 
Bring Aviation Within the Reach of Everyone 


By ALDEN P. ARMAGNAC 
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The “flying flea,” shown here in contrast with a big transport plane, has become a popular feature of 
aviation in France. Frenchmen build these midget craft for themselves from low-priced standardized parts 
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‘ife Story of ‘The Black 





] Behind the door—of your garage, or 

shed, or outhouse, almost anywhere in 
the United States—this lurking menace 
may be found. The Black Widow (Latro- 
hears the call of spring. 


dectus mactans) 





But, almost as promptly as —— 
| pu 


a radio cop, the bridegroom 
appears. He is a dancing, pranc- 
ing dandy, but such a tiny lit- — 
tle fellow that we will have 
to magnify him considerably. . 





2 So she sheds her girlish rompers 

(makes her final molt) and mod- 
estly retires to her boudoir while 
Madam Nature finishes her new 
dress. Then, her trousseau complete. . a tree, 


...to get a good 
look at him and 
observe his typical 
knoblikepalpi(aux- 
iliary sex organs). 





... She makes her debut and enters the matrimonial mart. 

Perhaps that very night, a slinky vamp in her coal-black 
dress, she sends out her mysterious love call, which scien- 
tists have never been able to explain. (And, please note, the 
Black Widow is right side up only when she is upside 
down, hanging in her web like a monkey swinging through 
Any other presentation of her is inaccurate.) 





It’s a case of love at first sight. Then follows the 
brief honeymoon, which lasts for only a few hours. 
Here the little bridegroom seems to be wondering how 
he can manage to get his arms around his big, fat wife. 





And, after the honeymoon, the nursery. 
With all her faults, the Black Widow is not 
only a devoted mother, but also a skilled arti- 
san. First, she spins an inverted cup of loose 
silk. Then she hangs beneath it and_lays her 
eggs upward into the sac in a sticky cluster. 


7) 





& Next she pulls down the loose threads and 

completes the lining of the sac. None too 
soon, either, for about this time the cohesive 
liquid evaporates, the egg cluster comes apart, 
and the eggs fall to the bottom—loose and 
separate, as they must be to hatch properly. 


And, finally, with about 2,000 separate 
“dabs” of paperlike silk, she plasters the 
framework and completes the sac. The whole 
process has taken about two hours. Then she 
mounts guard and takes a rest. The average 
Black Widow makes five sacs a_ season. 
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Widow and Fler [Insect enemy 


Amazing Photographs Show 
How a Rare Parasite May 
Curb a Deadly Potsoner 


By 
GEORGE ELWOOD 
JENKS 


deadly, drop for drop, than the 

venom of the rattlesnake, the 
Black Widow spider has become a real 
menace to life. Under natural conditions 
it is kept in check by weather and by its 
bird and insect enemies. In the artificial 
shelter afforded by houses, barns, and 
outbuildings, it is multiplying rapidly, 
and the mounting toll of deaths from 
spider bites has become a serious prob- 
lem to health departments in many states. 

Most Black Widow bites could be 
prevented if people would learn to know 
and avoid this spider, and if every house- 
holder would clear his premises of the 
pests. Another line of defense suggested 
by science is the artificial propagation 
of certain insect parasites that prey on 
the Black Widow. 

This series of exclusive photographs, 
made by me in connection with spider 
and parasite research for the Los An- 
geles County, Calif., Health Department, 
shows how the Black Widow mates and 
rears her young. It also introduces her 
deadly enemy, the tiny parasite fly that 
may be man’s most valuable ally in his 
war on the insect poisoner, 


Cessna a poison that is more 


Now we will take a peep at the secret 
life inside the sac. We find that it is 
about half full of tiny, almost-microscopic 
eggs. The average number is from 200 to 400. 





12 ... all at once, it seems, the cozy little 

nursery is fairly swarming with a squirm- 
ing mass of baby spiders. At this stage, they 
are as transparent and colorless as spun glass. 





14 And now they are ready to gnaw holes 15 ... the Black Widow’s deadly foe, a rare 

through the wall of the egg sac and scat- parasite called Gaurax araneae, Coquil- 
ter to the four winds as potential poisoners. Jett. Her chief object in life is to find just 
To keep them in check, man may call upon... such an-egg sac as the Black Widow’s and... 
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1] Within about ten days, if the weather is 

warm, we will find the eggs swollen and 
bulged by the spiderlings within. Then the 
stretched “eggshells” begin to burst, and... 





13 In two to six weeks, depending on the 

temperature, the spiderlings have grown 
in size and strength, made their first molt, 
and taken on the Black Widow markings. 






: i ee 
. lay her own eggs on the surface of the 

sac. In order to do this, she has to fool 
the mother spider, who is keeping watch to 
protect her young from this peril. So... . 











The Black Widow Meets Her Match in a Clever Parasite Fly 





... feasting on the Black Widow’s pearly 
eggs! Meanwhile, the mother spider is 
completely unaware of what is going on. 


17 .:-.~. the tiny parasite, one fourth as 18 In two or three days, the eggs hatch and 19 
large as a house fly, deposits her eggs the tiny maggots (larvae) work their 
on the sac, as a “carrion fly” does on meat. way through the fabric of the sac and begin .. 





20) On this concentrated food, the fly larvae ? | Within forty-eight hours, the larv ae of- 22 a) the fat, parasitic larvae proceed to 


grow rapidly. The passing of twenty- ™ ten attain full growth, and there is noth- pupate, or pass into the intermediate 
four hours finds them doubled in size, and jng left of the Black Widow’s pearly eggs stage between the larva and the adult insect. 
the Black Widow’s eggs are disappearing fast! except a spongelike mass of debris in which... And the unsuspecting spider is still on guard! 





cae 








. .and the adult parasitic flies emerge from the cocoons, gnaw their way out of the sac, and 
hurry away to find and destroy other Black Widow broods. At the present time, this little 
parasite is so rare in nature that perhaps only one in fifty or a hundred will happen upon the 
Black Widow’s pretty little egg sac, but when one does, she does a thorough job! With a 
little assistance from man, these flies may form an army of defense against the poisoner. 


92. The larvae shorten and thicken until they 24 
take on the form of pupae, still white ~ 
and translucent. Then the cocoons slowly dark- 
en until they become a deep, reddish brown 
In a few weeks the change is complete 
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of gigantic, seventy-ton grappling 
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? LAWING the ocean floor with a row 

























tongs, a mammoth 715-foot salvage Sea = v7 
vessel proposed by a Wyoming inventor 7< SORT x 
would dig wrecked ships out of their watery LEX PX Des is Co 
graves and hoist them to the surface. Ac- we er SDE 
cording to the design, the 100,000-ton Ae | PVs ag 
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craft will be essentially a floating dry 
dock with an open well, 600 feet long and 
150 feet wide, in the center. It will be 
supported by huge air chambers and pro- 
pelled by twin-screw Diesel engines. 
Cables attached to powerful hoisting en- 
gines and suspended from a steel girder 
frame 180 feet above the deck level, will 
lower the huge open tongs over the sub- 
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Wrecks ARE HoIsteD 
: THROUGH WELL GOO FT. LONG 
eal i AND. 150 FT. WIDE 








merged vessel. Compressed air, rushing ino 
out through a duct in each claw, will blast —- 

silt and mud out of the way as the grap- tes a esee dh | aes S 
pling irons bite into the ocean bed and * lla en | ee .-« 
form a steel cradle around the wreck. = 





Submerged searchlights will illuminate , BD Ow Giant Jongs Lift 
the ocean depths, and engineers, lowered Parwece’ to Surface 
in a diving ball, will direct the salvaging H —_ = 

operations by telephone until the wreck | i 

has been hauled to the surface. The sal- 
vage vessel, it is said, could also serve 
as a rescue ship for submarines. 
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| SEA BOTTOM. 
CAAPPLING OPERATION 
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Diving Ball Serves 
As "Control Cabin’ 
For Salvage Work 
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OPEN TONGS 
BURROW INTO SILT TO 
|| FASTEN UPON WRECK 


CREW OF FOUR, DIRECT 
PLACING OF TONGS BY 
TELEPHONE 


COMPRESSED AIR 
FROM DUCT IN HOLLOW 
CLAW BLASTS SILT 
OUT OF WAY 
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TONGS HOLD WRECK 
ABOVE WATER TO AID 
WORK OF SALVAGERS 


\ZS 









JZIANY 







COLLAPSIBLE PONTOONS 
INFLATED WITH AIR PROVIDE 
ADDED BUOYANCY FOR 
RAISING HEAVIEST SHIPS 


Be o” iii eg . 
Starting A Salvage Operation 
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Drawings by 
HULLS ARE 


SUFFICIENTLY B. G. SEIELSTAD 
BUOYANT TO 
LIFT LOADS OF 


PP 12,000 TONS 
ao Sg NORMAL WATER Details of construction oi the proposed 
— LINE : 
715-foot salvage vessel, showing how 


it would grapple for a sunken ship, dig 


ENAIMGA Successful Hotst it out of the mud, raise it to the sur- 
face, and serve as a floating dry dock 
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At the scene of an important news event, the truck at 
tight serves as office and telephone booth for reporters 


PENCIL HOUSES 
THERMOMETER 


A NEW CONVENIENCE for 
physicians and nurses is a 
hollow mechanical pencil 
which also serves as a carry- 
ing case for any style of clin- 
ical thermometer. Within 
the body of the jointed pen- 
cil, a steel clip grips the 
thermometer securely to 
prevent it from falling out 
accidentally or from shak- 
ing around inside the case 
of the pencil while being 
carried in the pocket. 





A clip holds thermometer in place 





BUILDS GARDEN POOL IN LIVING ROOM 


Burtt into the center of the living-room floor, a garden gold- 
fish pool gives a novel outdoor note to the new home of a Holly- 
wood film comedian. Ferns and small garden plants grow in a 
shallow trench which surrounds the concrete fish pond. An urn 
for ivy and similar plants stands on a pedestal in the center of 
the pool. Concealed pipes feed the indoor pond with a constant 


stream of fresh wat: 


Reporters Get Mobile Telephone Exchange 























O ASSIST reporters in covering out- 

standing meetings and public events 
throughout the country, the department of 
communications in France has fitted out a 
large truck as a mobile telephone exchange. 
Equipped with a central switchboard and 
numerous hand-type telephones, the truck 
is driven to the scene of an important news 
event and there connected to local tele- 
phone lines. Reporters use the rolling ex- 
change as an office and phone booth to 
relay news stories by direct wires to their 
respective papers. Standing at a telephone 
counter and looking out the truck win- 
dows, newsmen can watch outdoor events 
and phone in the news as quickly as it 
happens, 
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BIG SOAP BUBBLES 
FORM ODD HOBBY 


BLOWING giant soap 
bubbles is the odd hobby 
of Wallace Block of Buf- 
falo, N. Y. By expert 
and careful puffing into a 
homemade paper cone 
instead of the conven- 
tional clay pipe, Block 
creates mammoth soap 
spheres with ordinary 
suds. He is shown in the 
picture at right finishing 
off a huge bubble blown 
around a candlestick on 
a tin plate, an example 
of how he manipulates 
the filmy globules, 


CROSSING GUARDS RISE FROM HIGHWAY 

To PREVENT accidents at unattended railway crossings, a new 
type of safety guard is being installed by an eastern railroad. 
When a train approaches the crossing, metal barriers housed in a 
recess in the highway rise automatically and gradually to a height 
of nine inches and then lock into position. Thus oncoming cars are 
first warned by the rising barriers, and then effectively barred 
from crossing. Fitted with lights and reflectors, the guards automat- 
ically drop back into the pavement when the train has passed. 














Barriers, rising automatically from the road, warn and stop motorists 
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Paddle Wheels Drive Plane 


LIGHTWEIGHT “BICYCLE-TYPE” WHEELS 
WITH WIRE SPOKES SUPPORT PADDLES, 
WHILE OFFERING MINIMUM OF AIR 

RESISTANCE 


















WHIRLING 
PADDLES LIFT 
AND PROPEL 
MACHINE 


HUB INCLOSES 
CAM MECHANISM 
THAT “FEATHERS” 
PADDLES 









WHEEL FRAMEWORK 
| ACQUIRES NECESSARY 
RIGIDITY THROUGH 
ACTION OF CENTRIFUG 
FORCE 

















J MOTORIN FUSELAGE 








CONTROL 


HURNING the air with wing-shaped CABLES 


paddles mounted on giant, wire-spoked 
wheels, an odd plane recently devised re- 
sembles a pair of flying Ferris wheels. 
Mounted on a single axle supported by 
struts jutting upward from the cabin, the 
“bicycle-type’” wheels lift and propel the 
plane as they are whirled by driving gears 
connected to a motor in the fuselage. Con- 
trol cables, attached to a cam mechanism 
in the hub of each wheel, vary the angles 
of the paddles during each revolution to 
gain the maximum lift and forward speed. 
The light frames acquire rigidity through 
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/ CAM 

MECHANISM 
/ VARIES ANGLE 
JL _OF PADDLE 

















the action of centrifugal force. 





“BOOKS” ON FILM SAVE LIBRARY SPACE 


TINY ROLLS of movie film may 
replace books, magazines, and news- 
papers in the libraries of the fu- 
ture, if anew reading machine comes 
into general use. Microphotographs 
are made of printed pages so that 
an entire novel can be reproduced 
on a few feet of noninflammable, 
durable film. When this “film book” 
is placed in the reading device, the 
type is projected onto a_ small 
screen, where it appears full size 
and legible in ordinary daylight. A 
crank on the apparatus enables the 
reader to move the film. The in- 
ventors expect that their process 
will answer the problem of storage 
space in libraries; the contents of 
the large New York Public Library, 
concentrated on film, could be stored 
in one small room, it is said. A 
1.000-foot reel of film will hold the 











This reading machine has a screen on which type is 2 
projected from a film. The crank “turns the pages” equivalent of 100 books. 
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PUTS STRIPES ON CARS 


DECORATIVE lines on automobiles are 
easily painted with a new striping device. 
Working like a fountain pen, the liner has 
a knurled roller-tip which assures a steady 
flow of paint from the supply reservoir. 
An adjustable wire guides the device and 
holds it steady when in use. Tips of vari- 
ous sizes can be inserted for wide or nar- 
row stripes. Lacquer, varnish, enamel, or 
heavy ink may be used in the striper as 
well as paint. 





BLIND CAN READ PRINT 
WITH ELECTRIC EYE 


BLIND PERSONS can “read” ordinary 
printing with a new scanning device now 
being perfected at Northwestern Univer- 
sity. Suspended over a printed page, the 
apparatus is guided on small rollers along 
a line of type flooded with strong light. 
A powerful lens projects a magnified image 
of each letter onto a circular scanning 
disk. Converted into electric current by 
a sensitive photo-electric cell, the scanned 
letters raise small glass buttons on a wood- 
en receiving unit under the reader’s hand. 
Each letter produces a distinctive move- 
ment of the reading buttons so that words 
are “spelled out” on the hand of the sight- 
less reader, 
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NEW COMPASS-WATCH 
TELLS DIRECTION 


Botu time and direction are in- 
dicated by an ingenious combina- 
tion compass and watch, recently 
devised for use by sportsmen, ex- 
plorers, and engineers. A thin strip 
of metal, shaped into a carefully 
calculated curve, is soldered to the 
hour hand near its axis, while a 
thin line which curves in an oppo- 
site direction is drawn on the watch 
face. When the hour hand is 
pointed at the sun, north is indi- 
cated by the intersection of the 
fixed and moving curves. 





When the hour hand is pointed at the sun, 
the place where the wire crosses the 
curved line on the dial indicates the north 
















The inventor at the 
controls of his odd 
“death-ray” ma- 
chine. The search- 
light emits rays 
which are said to 
have killed reptiles 
and insects as well 


TRIES “DEATH-RAY” MACHINE ON SNAKE 


ALBUM COVER IS FRAME FOR PICTURE 


By INSERTING a new photograph album 
into a picture frame recently introduced, 
photographers can display their favorite 





Any page of this photograph album can 
be framed by folding the book back, and 
slipping it into the cover as at right 


snapshot without removing it 
from the album. Finished to re- 
semble leather, the frame opens 
at the back to admit the album. 
The latter has a spiral wire 
binding and can be folded so 
that any page can be framed. 





LETHAL BEAMS Of light radiate from an electric 
“death-ray”’ machine developed by a California 
inventor. The apparatus is said to project a mix- 
ture of ultrashort radio waves and infra-red ra- 
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SIGNS 12,000 CHECKS AN HOUR 


diations from powerful lamps mounted in 
a searchlight. In a recent test, its rays 
are said to have killed a snake in nine 
minutes; insects in thirty seconds, 








CHECKS sent out by the Federal Government are 
automatically signed and countersigned by a new 
machine recently placed in operation by the United 
States Treasury Department. Capable of affixing 
signatures at the amazing rate of 12,000 an hour, 
the device is for use on Government payroll checks 
and such obligations as World War bonus payments. 

















NAVY GETS RESCUE BOAT 
FOR SEAPLANE MISHAPS 


SKIMMING over the water at a top speed 
of forty-five miles an hour, a new “crash 
boat” completed for the U. S. Navy will 
rescue student flyers and their planes in 
case of accidents near their seaplane train- 
ing base. Powered by four 300-horsepower 
marine engines, the twenty-one-ton rescue 
boat is thirteen feet wide and has an in- 
verted V-type hull. A derrick set up in 
the bow of the craft will be used for rais- 
ing or supporting damaged planes. The 
central cabin is fitted with complete emer- 
gency medical and nursing equipment to 
care for injured flyers, 
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TORCH RELAY RUN 
TO OPEN OLYMPICS 


TorcHes borne by 
athletes of old have 
been brought up to date 
for the first modern ob- 
servance of an ancient 
ceremony. More than 
3,000 runners, bearing 
flaming stainless-steel 
torches like the one il- 
lustrated, will take turns 
in carrying a sym- 
bolical flame 1,900 
miles from Olym- 
pia, Greece, to Ber- 
lin, Germany, to 
mark the opening / 
there of the 1936 
Olympic games. 


TAPSNERVECURRENTS 
TO MEASURE JITTERS 


“NERVOUSNESS” is measured by 
an electrical device recently devel- 
oped by Dr. Edmund Jacobson of 
the University of Chicago, which 
gauges the electrical activity of a 
subject’s nervous system. Fine wires 
are inserted directly into a superfi- 
cial nerve, and the heavily-shielded 
apparatus registers electric currents 
as small as four millionths of a volt. 
Grounded copper screening insulates 
the patient from electrical impulses 
in the air, 
























SIMPLE RESUSCITATOR 


ARTIFICIAL respiration can be ap- 
plied for long periods to save the 
life of a victim of submersion, with- 
out fatigue to the rescuer, through 
the use of a new mechanical resusci- 
tator developed in France. When the 
subject is laid prone with his fore- 
head resting against a rubber-cov- 
ered support, and a leather strap is 
made fast across his back, pump- 
ing a handle up and down automat- 
ically induces the diaphragm move- 
ments that occur during the course 
of normal breathing. 


NEW LATHE 


By PLACING its drive di- 
rectly beneath the bench 
top to which, it is fastened, 
instead of overhead or at 
the rear, the designer of a 
new metal-working lathe 
for home-workshop enthu- 
siasts provides novel ad- 
vantages. Turning a crank 
handle within easy reach 
raises the pivoted driving 
unit to release the belt and 
facilitate shifting it for 
varying spindle speeds. 
Belt tension is adjustable 
by a readily accessible 
turnbuckle. No moving 
parts are exposed, and 
there are no overhead ob- 


_ Structions to impair vision. 


There are two styles, a flat 
belt and a V-belt; the for- 
mer has six spindle speeds, 
the latter eight. 


Wires inserted in a subject’s arm. Inset shows recorder 


HAS NOVEL MOTOR DRIVE 

























Lathe mounted on cabinet 
bench, showing the motor 
unit under the bench top 












RESEMBLING a fountain pen, a new 
pocket scale weighs letters and small 
packages to determine the postage re- 
quired. A letter, held in a clip at one 
end of the scale, pulls down a calibrated 
rod attached to a small spring. 


~ 





As the handle is worked, a 
strap around the patient’s 
back presses his diaphragm 
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KIDS MEET CUBS IN ZOO’S “PET CORNER” 


Unper the watchful eyes of keepers, children play with lion 
cubs, pigs, penguins, parrots, small pythons, a chimpanzee, and 
other animals in a novel “Pets Corner” in the London, England, 
Zoo. The idea, as the picture indicates, is a popular one. 














Miss Mary Towers measuring rainfall in historic gauge 


EIGHT Y-YEAR RAIN RECORD 


Turice daily for eighty years, members of a 


Rome, Ga., family have made rainfall observa- 
tions on a rain gauge set up in the back yard of 
their home. R. F. Norton, an amateur weather 
observer, designed and erected a gauge there in 
1856, and kept records for twenty-four years. 
His descendants carried on the tradition, and 
Miss Mary Towers, a granddaughter, now checks 
the gauge morning, noon, and evening as a vol- 
unteer observer for the U. S. Weather Bureau. 


She also checks the level of near-by Coosa River. 


ROBOT SPEAKER TELLS ABOUT MACHINES 





GESTURING realistical- 
ly with its long metal 
arms and turning its mas- 
sive head from side to 
side, a mechanical man 
recently constructed 
makes an animated edu- 
cational speech on the 
subject of “Men and 
Machines,” as part of the 
exhibit of the U. S. De- 
partment of Labor at 
the Texas Centennial Ex- 
position. A complicated, 
electrically operated 
mechanism, housed with- 
in the steel-plated torso 
of the seven-foot robot, 


and head movements with 








synchronizes lip, arm, BRETT GIVES GALE WARNING 


the recorded speech re- By RINGING a bell whenever the wind reaches 
produced through con- _ gale proportions, a device mounted on a rail- 
cealed loudspeakers. The road viaduct in England warns that the bridge 
metal giant givesfrequent is unsafe. The wind’s velocity is measured by 
four-minute lectures. its pressure on a disk attached to a spring. 


LETTER PAPER FOLDS TO FORM ENVELOPE 


WHEN a letter is 
written on a new type 
of writing paper, it is 
folded and sealed with 
a small, gummed flap 
projecting from the 
side of the sheet. The 
address, written in the 
lower left-hand cor- 
ner of the letter, is 
visible through a win- 
dow cut in the paper, 
saving the cost of an 
envelope and the work 
of addressing one. 


“ELECTRIC DOCTOR” DETECTS DISEASE 


DetEcTING the presence of disease 
or infection in the human body is the 
reputed accomplishment of an electrical 
machine recently demonstrated in Lon- 
don, England. The device operates on 
the theory that disease causes a change 


in the electrical capacity of the parts 
affected. When its terminals are held 
against the patient, a band of light 
moves along a calibrated scale to in- 
dicate the strength of electric currents 
coming from a given area, 





Physicians watching a demonstration of the “diagnostic galvanometer” for locating infection 
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DENTISTS LOOK WISTFULLY AT 
THE COMMON SLUG, WHICH HAS 
30,000 TEETH—MORE THAN ANY OTHER 
LIVING CREATURE. THE EYELIKE 
OBJECT ON THE RIGHT SIDE OF ITS HEAD 
{SNOT AN EVE, BUT A SPIRACLE, OR 
BREATHING HOLE 









Ine ADDITION TO CARRYING 
A LANTERN, tHE GLO RM 
DESERVES NOTICE AS 
THE ORIGINAL INSECT 
SURGEON. HE SNEAKS 
uP ONA SNAIL AND 
ADMINISTERS AN 
ANESTHETIC SO SUBTLE 
THAT THE POOR VICTIM 
PASSES OUT REFORE 
HE KNOWS WHEAT ts 
HAPPENING, AND 
MAKES AMEAL FOR 
THE GLOW WORM 

























LARGEST OF ALL CRUSTACEANS, 


tHE GIANT SPIOER CRAB, Found 








IN JAPANESE WATERS, SOMETIMES Se 
MEASURES TWELVE FEET FROM CLAW e ri 
TO CLAW,AND WOULD MAKE ENOUGH ain « 


CRAB-MEAT SALAD FOR AWHOLE ~~ ==sa | 4 ~ 
CHAMBER-OF-COMMERCE LUNCHEON =. . 
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a tHe CANNON BALL RIVER countRY oF THE DAKOTAS ARE FOUND 
THESE REMARKABLE ROUND STONES, SOAAE OF THEM THREE FEET IN 
PIAMETER, THEY WERE FORMED AROUND FOSSIL OBJECTS IN THE 
DIM PAST WHEN THE DAKOTAS WERE BENEATH THE SEA 
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A MILE DOWN IN THE PITCH-BLACK 
DEPTHS OF THE OCEAN LIVES THE 
CHIASMODON NIGER. THis MARINE 
MONSTROSITY HAS A STOMACH SO 
ELASTIC THATIT CAN SWALLOW OTHER FISH 
OF GREATER BULK THAN ITSELF, AND THREE 
TIMES AS LONG. SOME BAY ‘WINDow 0 


tHE LLAMA of soutH AMERICA 15 THE 
“SHIP OF THE MOUNITAINS” AS THE CAMEL 

1S THE “SHIP OF THE DESERT, "BECAUSE IT, TOO, 
CAN TRAVEL GREAT DISTANCES WITH LITTLE 
FOOD ANDO WATER. THE ANCIENT INCAS 
OF PERU DOMESTICATED THOUSANOS OF 
THESE CURIOUS ANIMALS SOLONC AGO 
THAT NO WILD MEMBGEQS OF THE FAMILY REMAIN 








AUGUST, 1936 41 











































An expert of the U. S. Depart- 
ment of Agriculture studying 
nematodes through a special 
microscope. The head rest em- 
bodies a cast of the user’s head 


CAPTURING NEMAS 
AND PREPARINGTHEM 
FOR THE MICROSCOPE 


Place some muddy water 


from a stream or pond 
bottom in a transparent dish 
ind let it stand. After the 
particles have settled, pour 


off the water into a beaker 


To put the nematodes to 


slee dissolve a few 
drops of chloroform in some 
waterandtransfertheworms 
to the solution with a med 
icine dropper or fine brush 


5 Another way of killing 


~~ nemas is to heat the 
water containing them by 
holding the microscope slide 
over a matchorcandle flame 

Individual nematodesare 

easi moved from the 
shallow dish to the slide 
with a camel’s-hair brush 
of the type used by artists 


Dancing 


O MATTER where you explore with your micro- 
scope, you may find nematodes, dragonlike 
worms which are engaged constantly in a writh- 
ing dance, and whose numbers are believed to 

be greater than the insect population. 

Amazing are the variety and distribution of these im- 
portant but, to the average person, almost unknown crea- 
tures. Many kinds, known variously as threadworms and 
roundworms, live in fresh water. Other thousands of species 
are found in the soil and in the sea. There seem to be few 
animals, from the tiniest insect to the biggest quadruped, 
in which they are not found as parasites. Some nematodes 
even have smaller nematodes living inside their bodies! 

With such abundance, it ought not to be difficult for the 
amateur microscopist to discover enough of these minute 
worms to keep him busy for a long time. He can find them 
in almost every sample of mud, sand, aquatic vegetation, 
or decaying plant material from ponds, lakes, streams, or 
seas in any part of the world. He even can find them in 
the family vinegar jug. 

The vinegar eel or vinegar worm is perhaps one of the 
best-known nemas. It is visible to the naked eye as a wig- 
gling, whitish line in most vinegar that contains a distinct 
sediment. Put a drop of vinegar thus inhabited on a slide, 
and lay a cover glass over it. Examine the eels with a low 
power, say twenty-five to 100 diameters. You will discover 
that the worms do not remain still for even an instant. 
hey whip about constantly in the film of liquid between 
the two pieces of glass. 

The vinegar eel, although an easy nematode to find, is 


By MorTON C. WALLING 
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SEEN WITH YOUR 


faZONS MICROSCOPE 


not very important when compared with others of its kind. 
Neither is it very ferocious-looking. Some of these tiny 
worms which greet the microscopist as he peers down his 
tube would make the mythical oriental dragon spit envious 
fire. Three horrible jaws which open and shut like the 
jaws of a lathe chuck, and which may be studded with tiny 
teeth; curved spines projecting out from the head in a 
startling manner; a body armored with ringed structures— 
these are a few of the dragonlike characteristics found in 
some nemas. 

Nematodes living in fresh water and in the soil make 
excellent microscopic specimens because they require al- 
most no preparation. Their bodies are so transparent that 
their internal organs are seen clearly. It is one of the 
marvels of nature that, in these tiny worms, there are a 
nervous system, digestive system, and most of the other 
organs that one would expect to find only in larger animals. 
Most of the color seen in fresh-water nematodes results 
from food eaten or from a coloring of the intestine walls. 


7 OBTAIN a collection of fresh-water nemas, place in 
a watch glass or other shallow, transparent dish, a small 
quantity of mud or sand from a pond or stream bottom. 
Examine it with a hand lens, with the lowest power of your 
microscope, or with a dissecting microscope. Watch for the 
characteristic wriggling or wavy motion of the nemas, a 
motion which continues while the worms remain in the 
same place. With a medicine dropper or fine-tipped pipette, 
you can pick up these worms and transfer them to an- 
other watch glass. Then, with a needle or slender camel’s- 
hair brush, and still using the dissecting microscope, you 
can pick up the individual nemas and place them in a drop 


of clear water on a microscope slide for close examination. 

Another method is to place the water, containing sand 
and mud, in a test tube or beaker and stir or shake it 
thoroughly. Let it stand for a few seconds, until the 
heaviest sand particles have settled to the bottom. Pour 
off the muddy water carefully, leaving the sand behind. 
Most of the nemas will go with the water. Now let this 
water stand for three or four minutes in a beaker about 
four inches deep; then pour it off carefully, so as to leave 
a layer of sediment on the bottom. This sediment will be 
found to contain nematodes in great numbers, which can 
be captured and placed on a slide as already described. 


OR examination at low or moderate powers, ordinary 

one by three-inch glass slides, with cover glasses, can be 
used. But for high-power work, such‘as detailed examina- 
tion with oil-immersion objectives, and when similar ob- 
jectives are used as substage condensing lenses, two cover 
glasses are preferred by nematologists. 

To prevent the cover glass from crushing the delicate 
bodies of the nemas as a result of capillary attraction, it is 
necessary to block it up. This is done by placing beneath 
it spacers consisting of strands of spun glass, or hairs 
plucked from a camel’s-hair brush of the kind used by 
artists. Three hairs arranged in triangular fashion about 
the nemas will be satisfactory. 

If you desire to see any details of the internal organs, 
you will have to do something to slow up or stop the in- 
cessant wriggling. This movement, incidentally, always 
takes place in an up-and-down direction. However, when 
you place the nematode between a slide and cover glass 
there is not enough. room for it to wag its tail vertically, 

so it has to move parallel to the 
surfaces of the glass. Therefore, 





With Paper and Pencil 


HESE simple set-ups will help 

you in making pencil sketches of 
the interesting things you see with 
your microscope. At the right, a mir- 
ror suspended from a stand combines 
with a cover glass mounted on the 
eyepiece to superimpose the image of 
the paper over the field of view. In 
Fig. 1, below, the microscope is used 
as a projector with its tube horizon- 
tal, a mirror reflecting the image onto 
the paper for tracing. Fig. 2 shows a 
right-angle prism substituted for the 
mirror. In Fig. 3, the observer looks 
downward through a thin cover glass 


Recording Microscopic Subjects 





most microscopic views of nema- 
todes show their sides. 

To put a nematode to sleep or 
kill it, you can use water in 
which a small quantity of chloro- 
form has been dissolved. Fill a 
test tube a third full of water, 
add several drops of chloroform, 
and shake the mixture. Then put 
the nema into this water. Instead 
of chloroform you can use ether, 
chloral hydrate, or any other 
narcotic or anesthetic. Even to- 
bacco smoke bubbled through 
the water will serve. 

Another way of killing nemas 
is to heat the water containing 
them by holding the microscope 
slide above the flame of a match, 
candle, or Bunsen burner, until 








and sees an image of the microscopic 
subject laid over the paper, so that it 
can be easily traced. In addition to 
its value in recording the appearance 
of nematodes and other subjects that 





do not photograph easily, sketching 
helps to fix details in the memory, 
and develops habits of close observa- 
tion. A good free-hand artist can 
work without these aids. 
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motion ceases. The specimens 
can be examined immediately, or 
preserved indefinitely by fixing 
and hardening in a suitable so- 
lution such as Flemming’s. bi- 
chloride of mercury, or four- 
percent formalin, and then treat- 
ing them as follows: 

After the fixing and washing of 
the (Continued on page 96) 


Your vinegar jug probably 
contains eels like the one 
shown greatly enlarged at j 
the right. The spots are 4 
air bubbles inside the skin 
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HOMEMAKERS’ TASKS 
MADE EASIER BY NEW 


NOVEL PARING KNIFE 

USES RAZOR BLADES 
Discarded two-edged safety-ra- 
zor blades of the conventional 
type provide the cutting edge 


for the peeler shown at the 
left, for fruits and vegetables 

































FROST ACCUMULATOR 


A sheet-metal cover, made to 
fit around the cold unit of an 
ordinary electric refrigerator, 
accumulates the frost and can 
be removed easily for cleaning 





MIXING BOWL HAS HANDY GRIP. Stamped from thick 
aluminum, this mixing bowl can be held securely in the hand 


DUST CONTAINER. Dust from mops 
and vacuum-cleaner bags is safely shak- 
en into the container pictured below. 
The vertical slot makes it possible to 
shake a mop up and down inside the 
container while it is closed—a_ rub- 
ber bumper clamping to the mop handle 











SCREW-CAP BOTTLE OPENER. Stub- 
born screw caps on bottles from half-ounce 
to gallon size are loosened by this tool 





STEPI 


A simp 
ladder 
holds ; 
guard | 
and the 


LEVER OPENS COUCH BED. At the pull of a lever, the lower part of this studio moval: 
a 


couch rolls out. A second lever raises this section to form a comfortable double bed 
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CLOTHES SPRAVEP 


Designed for use with mod- 
ern, fast-heating electric 
irons, this automatic spray- 
er emits a fine spray when 
a button in its handle is 
pressed, to dampen laundry. 
The spraying is such that 
ironing can start at once 














STEPLADDER AND STRAIGHT LADDER COMBINED 


A simple adjustment converts this stepladder into a straight 
ladder for outdoor use, as shown at the right. A patent hinge 
holds it securely in either position, and rubber-shod feet 
guard against slipping. The lower part has trussed steps, 
and the upper part has hickory rounds. The platform is re- 
movable and can be placed in any position where it is needed 
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BEATER COMES APART 


Th T mess of cleaning 


an egg beater is eliminated 
in the utensil at the left. The 
beating elements are removed 
from the frame for wash- 
ing and easily reassembled 


CURTAIN STRETCHER 
IS SAGPROOF. Rods and 
clamps at the sides of this 
simplified curtain stretcher 
keep the curtains from sag- 
ging, without the use of pins, 
Rod markings insure accuracy 

















CANAPE AND SANDWICH CUTTER 


Uniform cuts of bread for canapés, sand- 
wiches, and other delicacies are made by 
this easily cleaned, stainless-steel cut- 
ter. Sandwich paste may be spread on 
the cut before it is ejected from the core 








BRUSH AND MOPIN ONE 


Cleaning jobs aresimplified by 
this combination unit. When it 
is used as a mop, the rubber 
wiper is easily squeezed out 
by means of levers on the 
flanges, as shown above. With 
handle removed, it is a brush 






























Whirling Wheels 


When Viewed Through HOMEMADE 
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This simple stop-motion device, driven by compressed air from an atomizer bulb, “freezes” rapid 
mechanical motions. Here it is being used with a disk of special design on an electric fan 


VEN the simplest device of mod- 
ern science would look like black 
magic to our ancestors, if they 
could come back and see it work. 

Imagine, for instance, the wonder which 
you could arouse in your great-grand- 
father’s mind if you asserted that you 
could read a word chalked on the side of a 
rapidly whirling flywheel—and actually 
did read it! Yet this is a very simple feat 
to perform with the modern stop-motion 
device called a stroboscope, which today 
enables engineers to obtain “still” views 
of rapidly whirling and vibrating mecha- 
nisms and study them as if they were per- 
fectly motionless, thus obtaining valuable 
clews to the solution of problems in lubri- 
cation and efficient machine design. 

The principle of the stroboscope is so 
simple that it is easy to build one out of 
ordinary materials and carry out a wide 
variety of interesting and amazing ex- 
periments, All that is necessary is to make 
a disk in which a narrow slit is cut near 
the edge, and devise means for rotating it 
rapidly in a suitable housing provided 
with a viewing hole in line with the path 
of the slit. You look through the eyehole 
at a whirling electric fan, for example, and 
speed up the disk. When its rate of revo- 
lution becomes equal to that of the fan, 
the blades will appear to slow down and 
stop—just as if the current had been 
turned off! If a clipping with a few words 
of large type has been pasted on one of 
the blades, you can read it, although the 
fan is nothing but a blur to the unaided 
eye! 

And you can not only “stop” the mo- 
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tion; you can even “reverse” it. If the 
speed of the stroboscope is increased to 
exceed that of the fan, the whirling 
blades will appear to be running backwards. 

Another interesting effect is 
produced when the disk with the 
slit is rotated at twice the speed 
of the fan, When this velocity is 



































Copy these designs on disks of card- 
board and attach them to the blades 
of a fan as shown at the right, for 
odd effects described in this article 










This Article Tells How 
To Make and Use a Device 
That “Freezes” Machinery 
And Other Moving Objects 


For Interesting Tests 


By 
GAYLORD JOHNSON 


attained, the fan will seem to slow down 
and stop as before. If the fan has an even 
number of blades it will appear quite nor- 
mal; but if the number is odd, you will 
see twice 4s many blades. Similarly, if 
you have attached a picture (of a horse, 
let us say) to one of the blades, you will 
now see two horses motionless at opposite 
sides of the fan. 

A moment’s thought will reveal the 
principle which makes these surprising 
effects occur. It is called the “persistence 
of vision” and is the same principle which 
makes motion pictures possible. Here is 
how it works: 

When the slit in the revolving disk 
crosses the eyehole through which you 
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see the fan, you get a split-second, instan- 
taneous view of the horse picture. This 
image remains on your eye’s retina for a 
fraction of a second. When the disk is re- 
volving at the same speed as the fan, you 
get a succession of glimpses of the pic- 
ture at the same spot in its circular path, 
and these repeated impressions are blend- 
ed by the persistence of vision into what 
looks like a steady picture of the horse at 
the same spot. 

The appearance of two horses, when 
the disk’s speed doubles that of the fan, 
is accounted for in the same way, except 
that you get two glimpses of the horse 
during each revolution of the fan, or one 
every half revolution. The doubled im- 
pressions accordingly produce two appar- 
ently motionless pictures of the horse at 
opposite sides of the fan. 

Now, having cleared up the principle 
upon which the stroboscope is based, we 
will consider a practical change which we 
must make in building our simple piece 
of apparatus. 

The motive power which we will. use— 
compressed air acting on tiny “turbine” 
blades attached to the disk—is incapable 
of developing a speed equal to that of a 
fan run by an electric motor. We must 
resort to a trick to multiply the number 
of glimpses caught in each second. This, 
can be done simply by cutting more slits 
in the disk! If we provide four slits in- 
stead of one, it amounts to the same 
thing as running the single-slit disk four 
times as fast, for we get four times as 
many glimpses of the horse every second. 

For building your stroboscope, you will 
need only some sheet brass or heavy tin; 
the rubber bulb from an atomizer; a flat, 
round shoe-polish can and cover; a wood- 
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A shoe-polish box, a rubber bulb, and a few 
other odds and ends are all you need to make 
this interesting device. The details of con- 
struction are shown in the photo and drawing 










A rubber band, attached to the hammer of an electric bell as 
illustrated, vibrates when the bell “‘rings.”” When viewed with 
the stop-motion device, it “freezes” in a curve as at right 
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You can actually see the im- 
pulses of ordinary alternating 
current by looking at a glow- 
ing, plate-type neon lamp with 
your stroboscope. When the 
disk is rotating at the proper 
speed, one of the plates seems 
to be glowing continuously, 
while the other remains dark, 
as shown in the circle at left 















en file handle; a flat-headed wood screw; 
a bit of one-eighth-inch brass tubing; and 
a long, thin brad that fits loosely in the 
bore of the tubing. 

If you find it difficult to obtain suitable 
tubing, you can roll up a piece of thin 
metal and run solder between its layers 
to make a solid tube with a bore of about 
one-sixteenth-inch. 

If your shoe-polish box is not more than 
three and one-fourth inches in diameter, 
you will not need to alter the dimensions 


. which the plan gives for the disk. Other- 


wise, modify the size of the disk suffi- 
ciently to bring its edge within about one- 
fourth inch of the rim of the box, 

Cut the disk out of your sheet metal, 
and solder a piece of the tubing through 
its center as a bearing to run on the nail, 
When the vanes are cut and bent on the 
edge of the disk, and the four slits cut to 
the dimensions indicated, the moving 
part of the device is complete. It should 
spin freely and evenly on the nail, which 
must be soldered firmly at the center of 
the blacking-box housing. 

Now punch a hole in the edge of the 
box and solder the air tube in position as 
shown in the plan. It should be approxi- 
mately tangent to the edge of the rotat- 
ing disk, so that the jets of air forced out 
by the atomizer bulb will strike strongly 
upon the vanes to propel the disk. 

Then cut an (Continued on page 106) 
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Large flakes of “artificial snow” rise and float in the air when a hot soldering iron is 
thrust into a shallow dish or can lid containing metaldehyde, a powdery organic chemical 


RE you an amateur chemist 
looking for something new 
to try in your home labo- 
ratory? If so, you will 

enjoy a little venture into the realm of 
organic chemistry. 

Most of the chemicals on your shelves 
—for example, common salt, copper ox- 
ide, magnesium chloride, and sodium sil- 
icate—are inorganic, or of mineral origin. 
Chemicals produced by plant and animal 
life have become known, in contrast, as 
organic. Because synthetic chemistry 
has produced many of the latter without 
the aid of nature, a preferable definition 
of organic chemistry is simply to call it 
the chemistry of the carbon compounds, 
of which there are thousands. 

One of the most curious is a powdery 
organic chemical called metaldehyde. 
Thrust a heated soldering iron or a hot 
poker into a dish of this material, and 
flaky white particles, some as large as 
hens’ eggs, will rise into the air and float 
there. The stunt is a good one for parlor 
entertainment; you can describe the dis- 
play as “artificial snow” or “frozen smoke.” 

In a variation of this trick, some of the 
powder is compressed and concealed in 
an electric cigar lighter. Whoever starts 
to use the lighter will get a surprise as 
the glowing element volatilizes the chemi- 
cal and the white particles fill the air. 

The “magic” in either case is easily ex- 
plained. Metaldehyde does not melt when 
it is heated, but sublimes, or turns directly 
to vapor which in turn immediately solidi- 
fies as it is cooled by the air; the silky 
structure of the solid accounts for the 
size of the flakes that are formed. If the 
substance is overheated, it takes fire, 
burning quietly with a blue flame like that 
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produced when alcohol is ignited. 

Most dyes are organic chemicals. 
Among these are the chemical indicators 
that show you whether a liquid is acid or 
alkaline, such as litmus, phenolphthalein, 
and methyl orange. You can make your 
own indicators with materials that nature 
conveniently provides at this season of 
the year, for flowers contain coloring sub- 
stances that possess the desired properties. 

Steep hollyhock flowers—preferably 
blue ones—in warm water, and you will 
obtain an extract of their coloring matter. 
Add a little acid to this, and it will turn 
red: If an alkali such as lye or soda is 











Organic 





Making Real Test Papers, 
And Preparing Substances 
For Odd Chemical Stunts, 
Serves To Introduce You 
To the 
Of the Carbon Compounds 


By 
Raymond B. Wailes 


added instead, the liquid will turn bluish 
green. Nearly all flowers whose blooms 
are of dark blue or purple color show 
similar properties. 

Blossoms that you can use for prepar- 
ing such indicators include iris, dahlia, 
stock, petunia, and rose of Sharon, The 
leaves of red cabbage, too, will yield an 
extract that changes color as it reacts to 
acids or alkalies. 

Another indicator is turmeric, which 
can be purchased as a powder at many 
grocery stores; it is sometimes used as an 
ingredient in the condiment curry. Steep 
some of the powder in warm water. White 
paper, dipped in the resulting solution, re- 
tains the coloring matter. It may be dried, 
cut into strips, and kept in bottles for use 
as test paper. Solutions of boron com- 
pounds, such as borax, may be identified 
with the strips. When such a solution is 
made acid, and yellow turmeric paper is 
dipped into it, the paper will turn red. 
The color is intensified by drying. If the 
same test strip is then dipped in ammoni- 
um hydroxide, or common household am- 
monia, it will turn blue. The first color 

























PREPARING IODOFORM 


By passing an electric current 
through a solution containing the 
necessary ingredients, iodoform, 
an organic compound, is pro- 
duced, using set-up shown above 
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How to weight a flask with lead to keep 
it submerged in ice water for chilling 
contents, as in the experiment above 


change is a test for boron, and the second 
color change confirms its presence. If a 
known solution of a boron compound is 
used, the second color change may be 
used as a test for ammonia. 

Some organic compounds, like many in- 
organic substances, can be prepared by 
electrolysis—that is, by passing an elec- 
tric current through a solution containing 
the raw materials. One of these is iodo- 
form, an organic chemical containing 
iodine, which is useful as an antiseptic. 

To do this on a small scale, dissolve 
about five grams (one teaspoonful) of 
potassium iodide and ten grams of sodium 
carbonate (washing soda) in ninety cubic 
centimenters of water (an ordinary drink- 
ing glass holds about 240 cubic centi- 
meters). Then add about ten cubic 
centimeters of alcohol. If pure ethyl or 
grain alcohol is not available either ordi- 
nary rubbing alcohol or acetone may be 
substituted. 

When this solution is placed in a beaker 
and an electric current is passed through 
it, iodoform is produced. Its character- 
istic odor is readily detectable. Heating 
the solution to between sixty and seventy 
degrees centigrade, while electrolysis is in 
progress, will greatly increase the quanti- 
ty formed. After electrolysis has pro- 
ceeded for about fifteen minutes, you can 
recover the iodoform by filtering the liquid. 

Carbon electrodes should be used in 
the experiment just described, since termi- 
nals of metal would form objectionable 
metallic iodides. Rods of carbon taken 
from old flash-light cells will serve the 
Purpose well. They can be supported 
conveniently by soldering heavy wires to 
their brass caps. The necessary supp!v of 
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Chemistry 



























































Paranitroacetanilide, used in 
the ‘“‘Pharaoh’s serpents”’ fire- 
works stunt, being prepared 
by dropping a solution into 
iced water. The cloth and the 
funnel are for filtering 


You can make your own test 
papers for determining 
whether substances are acid 
or alkaline. Below, strips are 
being cut for saturation with 
turmeric, an “indicator” that 
is sold in grocery stores 
as an ingredient for curry 


direct current may be 
provided by two or 
three dry cells, con- 
nected in series. Al- 
ternating current is 
unsuitable, but the pul- 
sating current from a 
rectifier of the type 
used in charging stor- 
age batteries may be 
employed to good ad- 
vantage. 

A favorite chemical 
experiment consists of 
placing zinc rods or 
strips in a solution of 
lead acetate, and ob- 
serving the treelike 
growth of crystals that 
occurs within a few 
days. The lead acetate 
used for this purpose is 
an organic compound, 
and its preparation af- 
fords an interesting ex- 
ercise in laboratory 
methods of organic 
chemistry. 

Place some lead mon- 
oxide (also known as 
litharge) and some 
acetic acid in a round- 
bottomed flask. By 
means of a cork at its 
mouth, attach a water 
or air-cooled condenser 
in a vertical position. 
Then start heating the 
contents of the flask. 

As the heat drives 
off vapors of acetic 





FOR THE HOME 
EXPERIMENTER 


acid and of water, they pass up the 
neck of the flask, and would escape 
but for the condenser that you have 
set up. Here they are condensed, and 
the resulting liquid falls back into 
the flask where the reaction with the 
lead monoxide is proceeding. This 
operation is known as “refluxing,” 
and prevents the loss of the raw ma- 
terials during the heating that assists 
the reaction. A condenser used in 
this way is known as a “reflux con- 
denser.” 

When you have refluxed the mix- 
ture of acetic acid and litharge for 
about half an hour, a considerable 
quantity of the latter should have 
been converted into lead acetate. 
Cool the solution and filter it. The 
filtrate, or liquid that passes through 
the filter, consists of a lead acetate 
solution together with some _ un- 
changed acetic acid. If you allow it 
to crystallize, you will obtain the lead 
acetate in solid form. The liquid, 
however, may be used as it stands in 
experiments calling for lead acetate 
solution, and may be bottled, labeled, 
and kept for the purpose. 

The reflux condenser used in this 
experiment may be nothing more 
elaborate (Continued on page 105) 





REFLUX CONDENSER. The apparatus being used here for mak- 
ing lead acetate from litharge and vinegar, is also employed in mak- 
ing acetanilide and in a number of other “refluxing” operations 
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ANYONE CAN 
PERFORM THESE 


cience 


Stunts 


PenpuLuMs of different lengths will have 
the same periods of oscillation, so long as their 
weights are swinging at the same level. In this 
experiment, the pendulum at the left is al- 
lowed to swing back and forth in the ordinary 
manner, while the longer one at the right is 
operated as a “conical pendulum’’—that is, 
swung in a circle as indicated by the dotted 
line. When the path of the conical pendulum 
is at the same level as the arc of the other, the 
two will complete their swings in exactly the 
same period of time, despite the greater 
distance traveled by the former. 
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Small Pendulum Acts as Brake 
On a Larger One 


Make two pendulums of thin wood or 
cardboard and mount them as illustrated in 
the photograph, with the smaller one pivoted 
on the larger and so balanced that the two 
have the same periods of oscillation, that is, 
complete their swings in the same time. Start 
the large pendulum swinging, and the motion 
will be taken up and “damped out” after com- 
paratively few swings by the smaller one. If 
the latter is clamped tight, so that it cannot 
swing, the large one will swing ten or fifteen 
times as long. The “braking” is due to energy 
being spent in friction by the small pendulum. 
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Making Two Pendulums Keep Time 














mailing tube, direct your voice 
through the hole in the side 
of the box. As the diaphragm 
vibrates under the impact of 
the sound waves, the sand 
assumes striking patterns, a 
principle used in telephone 
transmitters with carbon par- 
ticles in place of the sand. 










swings a minute are possible. 


Finding the Center of Gravity 


THE center of grav- 
ity, or point where all 
balance 
other, can be found in 
a piece of cardboard 
of any shape by sus- 
pending it so it hangs 
freely on a nail. Hold 
a plumb line against 
the nail, draw a line 
along it on cardboard, 
repeat with another 
ef suspension, 
and where lines cross 
is the center of gravity. 


parts 


point 






















Reflection Turns Twice 


As Fast as Reflector 


NEXT time you sit down for a meal, 
pick up a table knife and hold it ver- 
tically, as shown below, so that it 
will reflect sunlight or lamplight, If 
you turn the knife slowly, you will 
observe that the reflected beam of 
light moves around twice as fast as 
the surface which is reflecting it. 
This illustrates, in a very simple way, 
the fact that when a mirror is turned, 
the light reflected from it moves in 
an arc of twice as many degrees as the 
movement of the 
mirror. It can be 
worked out by 
means of geometry, 
using the angles of 
reflection. 








' 





Sound Traces Patterns in Sand 


Wit this simple apparatus, you can actually 
“see” your own voice,as the sound vibrations shake 
particles of sand into strange geometrical figures. 
Make a hole about two inches in diameter in the 
side of a cylindrical cardboard box. Stretch a 
piece of rubber from a toy balloon over the open 
end of the carton and sprinkle some fine sand on 
the diaphragm so formed. By speaking into a 


Compound Pendulum Swings in “Slow Motion” 
















To MAKE a pendulum that swings very slowly, 
drive two nails into the center of a board about 
two feet long, one on either side, to form a pivot. 
Rest the nails on two stiff pieces of wire, as at 
right, and adjust the balance by means of a small 
sliding weight like the nails held on by a rubber 
band. The more nearly the two ends balance, the 
slower the pendulum will swing. As few as three 
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Easy Test Shows Difference 
In Vapor Pressures 


ALTHOUGH the two bottles illustrated above 
originally contained equal amounts of aif, 
when they were warmed about fifteen degrees 
F., the liquid column in the one containing 
alcohol rose much higher than that in the one 
containing water. This is because the alcohol 
has a higher vapor pressure, so that more of 
it evaporates under the influence of heat, an 
thus helps the expanding air to push up the 
column of liquid. 
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Useful Hints for Radio Fans 


Pocket Meter Tests Resistances and V oltages 


For experimental tests and trouble shooting, the amateur set build- 
er will find the inexpensive tester illustrated at the right a handy 
addition to his tool kit. Small enough to fit a coat pocket, the com- 
nation meter measures either resistances or voltages. It provides four 
dcect-reading scales—one for resistance (0 to 2,000 ohms), and three 
jor voltages (0 to 5, 0 to 250, and 0 to 750). The outfit comes com- 
plete with flexible test leads and convenient changeable-tip test prods. 





Low-LossCoilV arnish 
Gives Insulating Coat 


You can now provide your home- 
made coils, chokes, and transformers 
with a protective insulating coating 
by making use of a new low-loss coil 
varnish. Applied either with a brush 
or by dipping, as illustrated at the 
left, the material dries quickly in 
the air and requires no baking to 
harden it. Coated on the coils, the 
varnish also serves the purpose of 
a cement to hold the turns of wire 











Flexible Metal Tape 
Shields Circuit Wires 


A New flexible metal shielding makes it 
easy to cover existing wires efficiently 
without removing them from the circuit. 
Provided with an adhesive surface, the 
shielding is simply wrapped around the 
wire like friction tape. Waterproof and 
corrosionproof, it is supplied in continuous 
fifty-foot rolls, and can be made to serve 
as an indoor antenna, its adhesive sur- 
face making the use of nails unnecessary. 


Springlike Coils 





Pliers for Tight Quarters 


Saw-TooTH JAWS, narrow nose, and 

‘lip-joint adjustment make these midget 
pliers a handy tool for radio experimenters. 
They will do the work of five or six sizes 
ot fixed wrenches and are particularly use- 
ul for adjusting small knurled nuts and 
atd-to-get-at_ mounting bolts. Despite 
their small size 
and thin handles, 
they are very 
strong and service- 
ible and permit 
the user to get a 
vulldog grip on the 
work, 
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firmly in place. 
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ry New Hand Tool Removes 


Tubes With Safety 


RESEMBLING a giant pair of pliers, a 
recently invented hand tool makes it easy 
to remove a metal tube from the crowded 
innards of a modern radio set. Its tong- 
like claws are placed around the base of 
the tube, the two hand grips pressed to- 
gether, and a convenient thumb lever 
pushed down. Pressure on the hand grips 


hy holds the tube, while the thumb lever oper- 
ates a sturdy metal finger that gently lifts 
the tube from the socket. The extractor 
also solves the problem of handling hot 


Give Variable Tuning tubes. 


Mabe uP as coiled springs, the latest in 
coils designed for use on the ultrashort 
wave lengths below ten meters, provides a 
variable means of tuning. Mounted be- 
tween two movable terminals, the inter- 
changeable units can be lengthened or 
shortened simply by turning the adjusting 
knob. Stretching and compressing alters 
their inductance to provide a variation in 
frequency range, from 114 to ten meters. 





No spark-plug suppressors are needed when this 
noise filter is used with a car radio receiver 











How the tube “pliers” are 
used. Pushing a thumb 
lever lifts out the tube 


Noise Filter Balances 
Engine Interference 


SPARK-PLUG suppressors can be 
entirely eliminated if the antenna 
for your car radio is equipped with 
the easily installed noise filter at the 
left. By means of a short auxiliary 
antenna, the device deliberately 
picks up the spark interference from 
the engine’s ignition system and 
matches it against the motor noises 
picked up by the actual antenna. In 
the matching process, the two 
sources are balanced against each 
other in such a way that one neu- 
tralizes the other. This procedure, 
known as phase inversion, supplies 
the receiver with a noise-free signal. 
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Hung on the wall, this radio is out of the way yet always within easy reach 


tive picture, this novel homemade 

radio set can be hung on your wall. 
To all appearances, it is simply a framed 
piece of decorative tapestry supported by a 
gilt picture cord. Yet, its three-inch depth 
hides an efficient all-electric, five-tube 
broadcast receiver—loudspeaker and all. 

Even the antenna lead-in is concealed. 
Running up through the _braided-silk 
picture cord, it can be connected easily 
to an indoor antenna hidden behind the 
picture molding. The power cord also can 
be hidden by providing a wall outlet di- 
rectly behind the frame. If this is im- 
practical, the cord can be painted white 
or cream and partly concealed by run- 
ning it down the corner of the room to an 
existing outlet in the baseboard. 

Despite its compactness, however, the 
circuit is anything but crowded. As a mat- 
ter of fact, a ten-tube set could easily be 
housed in the same space without diff- 
culty. The parts are well spaced to sim- 
plify both the wiring and the placing of 
condensers, resistors, and tubes. 

As indicated in the diagram, the cir- 
cuit consists of a single tuned radio-fre- 
quency stage (6D6), a tuned detector 
(6C6), two resistance-coupled audio stages 
(76 and °43), and a half-wave rectifier 
(25Z5). Since the circuit is designed to 
operate on either alternating or direct cur- 
rent, the familiar built-in-resistor power 
cord is used to supply the correct voltage 
to the filaments of the tubes. For a line 
voltage of from 105 to 120 volts, this re- 


Cie pict disguised as an attrac- 
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sistance should have a 
value of 165 ohms; for 
220 volts, a value of 
570 ohms. 

All parts used in the 
set are standard. The 
coils (L, and L,) are 
ordinary high-gain units 
of the type used in 
commercial midget AC- 
DC receivers. They 
can be obtained from 
most large dealers in 
radio supplies. The main 
tuning condenser is a 
two-gang unit with a ca- 
pacity of .00035 mfd. a. 
One section serves for the tuned radio- 
frequency stage, the other for the tuned 
detector. 

For simplicity, the number of tuning 
controls has been kept to a minimum. 
They consist simply of the condenser dial 
and a volume control mounted on the bot- 
tom edge ef the frame so that they are 
concealed from view yet readily acces- 
sible. The volume control, which also con- 
tains a built-in power switch, serves to 
vary the grid-bias resistance of the °43 
tube and should be mounted near it to 
keep the leads short. Short leads also are 
important in the grid circuits of the radio- 
frequency and detector tubes. 

The filaments of the five tubes are 


By JOHN CARR 


ame. POWER CORD! 





Rear view of the set show- 
ing how parts are placed. 
The dynamic loudspeaker 
is of a new, compact type 
that does not havea field coil 


WITH GUILT-IN 
RESISTOR | 





A sheet of aluminum shields the radio-frequency and detector stages 


wired in series with the built-in resistor. 
For best results and a minimum of hum, 
they should be connected in the exact 
order shown in the schematic diagram. 
Check your power cord as described in 
a previous article (P. S. M., Mar. 36, P. 
56) to determine which of the three leads 
is the resistance. Any wrong connection 
at this point will send the full line voltage 
through the filaments and result in 4 
blown-out tube. 

Although any type of efficient loud- 
speaker can be used, a new compact dy- 
namic unit was used in the original. Op- 
erating without a bulky field coil. it takes 
up little space in depth and yet provides 
good volume and quality. Mounted in the 
picture frame, it is provided with a £0 
wood baffle and, since it is aimed slightly 
downward by the tilt of the picture, it 
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Make a Picture-.] | 


Efficient All-Electric, Five-Tube Broadcast 
Receiver Hides Behind a Framed Tapestry 
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ie STATION _ 
" SELECTOR 


CONTROLS AND LEADS 
CLEVERLY HIDDEN 
The two tuning controls (con- 
denser dial and volume con- 
trol) are mounted on the bot- 
tom edge of the frame, as 
shown above. Upper right, a 
wall outlet installed directly 
behind the picture makes it 
possible to conceal the power 
cord. Antenna lead is con- 
nected to a wire hidden in 
the picture cord, as at right 


provides better directional effects than 
those afforded by a loudspeaker mounted 
in the ordinary vertical cabinet. 

As for the frame and shallow cabinet, 
the amateur can make his own or have 
one made to order at his neighborhood 
picture shop for a few dollars. It con- 
sists simply of a narrow mahogany frame 
mounted on a rectangular box. The front 
of the box, which serves as the baffle 
and mounting for the speaker as well as 
the backing for the tapestry picture, is a 
piece of plywood cut to fit inside the 
rectangular cabinet and rest against the 
inside edge of the frame. Holes drilled in 
the top edge of the cabinet take the ends 
of the picture cord and provide an out- 
let for the concealed antenna lead. 

Incidentally, although a conventional 
V-shaped, gilt picture cord was used to 
hang the original receiver, two separate 
vertical cords could be used as well. If 
this is done, one cord could be used to 
conceal the antenna lead-in while the other 
could hide the insulated power-cord lead. 
The power cord then could be concealed 
in the picture molding and led to a con- 
venient outlet. Of course, in this case a 
power cord with a built-in resistance would 
be far too bulky so that it would be nec- 
essary to install a separate voltage-drop- 
ping unit within the set. 

If desired, regular silk-covered lamp 
cord can be used to hang the picture. The 
insulated wires then could serve as the 
power-cord lead and antenna lead. Dec- 
orative gilt tassels placed at the picture 
molding will cover the picture hooks and 
complete the disguise. 
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ANTENNA LEAD-IN 
WIRE CONCEALED 
IN PICTURE CORD 





Due to the high gain of the radio-fre- 
quency and detector stages, adequate 
shielding is necessary. Although only a 
single shield placed over the tuned circuit 
was used in the original receiver, addi- 
tional aluminum shields placed around 
each of the tubes (6D6 and 6C6) would 
improve the sensitivity by making it pos- 
sible to eliminate the 30,000-ohm re- 
sistor (R,). 

Since no external ground connection is 
used, one side of the power line serving 
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The circuit is of the simple tuned-radio-frequency type. 






TO HANG ON 
YOUR WALL 





LIST OF PARTS 


R,.—Fixed resistor, metallized, 300 ohm, 1 


watt. 

R,.—F ixed resistor, metallized, 50,000 ohm, 
1% watt. 

R;.—Fixed resistor, metallized, 30,000 ohm, 
Y, watt. 

R,.—Fixed resistor, metallized, 15,000 ohm, 
1 watt. 

R;.—Fixed resistor, metallized, 2 megohm, 
1% watt. 

Rg.—Fixed resistor, metallized, 50,000 ohm, 
4 watt. 


R;.—F ixed resistor, metallized, 100,000 
ohm, % watt. 

R,.—Fixed resistor, metallized, 500,000 
ohm, % watt. 

Ry.—Fixed resistor, metallized, 2,000 ohm, 
1 watt. 

R,o.—F ixed resistor, metallized, 250,000 
ohm, % watt. 

R,;.—Variable resistor with switch, 500,- 


000 ohm. 
R,..— Fixed resistor, metallized, 600 ohm, 
1 watt. 
R,3.—Line cord resistor (see text). 
C,.—Fixed condenser, .001 mfd. 
—e condenser, two gang, .00035 
mfd. 





C;.—Fixed condenser, .05 mfd. 

C,, C;, C;.—Fixed condensers, .1 mfd. 

C,.—Fixed condenser, 5 mfd. 

C,.—Fixed condenser, .5 mfd. 

C,, C,,—Fixed condensers, .005 mfd. 

Cio, Cy2.—Electrolytic condensers, 10 mfd. 

C,3.—Fixed’condenser, .16 mfd. 

C,,.—Fixed condenser, .001 mfd. 

Ch.—Choke, 30 henry. 

R. F. C.—Radio-frequency choke, 8 mh. 

Misc.—Speaker, tapestry, frame, wood for 
cabinet, sockets, tubes, coils, wire, etc. 











as the ground, a blocking condenser (C,) 
must be wired in series with the antenna 
lead to isolate it from the circuit. This 
condenser must not be omitted under any 
conditions. 

The set tunes like any broadcast re- 
ceiver, a decorative surface dial mounted 
under the knob control providing num- 
bered divisions for station logging. For 
the sake of balance, a similar dial can be 
placed under the volume-control knob as 
shown in the illustrations. 


SPEAKER 


The spacing of parts makes wiring easy 



















































































































“By George!” Russell 
exclaimed. “So I can 
have a new car all the 
time for only fifty dol- 
lars a year more than 
I’m paying out now?” 


‘Gi anybody here that can 
fix brakes so they’ll hold?” 
called the driver of a trav- 
el-worn coupe, as the car rolled to a 
squeaking stop in front of the Model 
Garage. 

Gus Wilson, veteran auto mechanic and 
part owner of the business, pulled his head 
out from under the hood of a shiny new 
sedan he was tuning up. 

“Pull over beside this bus, mister, and 
I'll take a look in just a second,” he di- 
rected, as he fished a thickness gauge out 
of his tool kit and turned again to his job. 

Jim Russell parked his old car on the 
spot indicated, lighted a cigarette, looked 
at his dash clock, got out, and fidgeted 
around for a minute or two. 

“Any chance to get some quick action?” 
he fumed, as Gus continued to work on 
the new car. “I’m likely to lose an order 
if I don’t get down to Jones’s hardware 
store right away.” 

“Stay right here and you'll get the or- 
der,” Gus smiled, “This is Jones’s car and 
he’ll be back any minute.” 

Gus was working on the brakes when 
Jones showed up a quarter of an hour 
later. 

“That’s a_ swell-looking boat you’ve 
bought, Larry,” commented the salesman, 
a bit enviously, after the greetings were 
over. “Guess I can’t expect much of an 
order this trip considering all the dough 
you've sunk in that bus!” 

“Sunk is right!” Larry Jones grunted 
disgustedly. “When I think of all the jack 
it cost me just to keep peace in the fam- 
ily, it gives me a headache.” 

“That’s the way I feel about it,” Rus- 
sell agreed. “So long as the old bus will 
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Joe Has Some Figures To Show 
That It May Be False Economy 
To “Just Make the Old Bus Do” 


CanYou A flord a ~ al C 


By MARTIN BUNN 


keep running, darned if I'll fork over for 
a new one. Just throwing money away, 
seems to me. Not that I woudn’t like to 
have a new car, though, if I could afford 
yg 

“How do you know you can’t?” Gus in- 
terrupted, as he jiggled the jack squarely 
under the rear-end housing. “Joe has some 
figures that may change your mind. Joe!” 
he called. “Bring out those car-expense 
estimates you were showing me the other 
day.” 

Joe Clark, Gus’s partner in the opera- 
tion of the Model Garage, stepped out of 
his little office with a bunch of papers in 
his hand and the inevitable pencil tucked 
behind his ear. 

‘Jones, here, thinks he’s wasted money 
buying a new car,’ Gus explained, “and 
Mr.—Russell is the name?—says he can’t 
afford one. How would you figure it, Joe?” 

“That’s pretty near the long and the 
short of it,” Joe grinned, pointing first at 
Russell’s mud-stained bus, and then at 
Jones’s shiny new car. 

“T know Jones drives about 7,000 miles 
a year, and I suppose you knock off 25,000 
or more, Mr. Russell?” 

“At least that much,” Russell admitted. 
“Some years much more. So what’s the 
use of putting a new car up against that 
kind of a job?” 

“Well,” Joe began, “there’s a lot of 
ways of looking at this automobile prop- 
osition. But there’s one thing certain. 
Every car owner wants his car to look 
good, give him the minimum amount of 
trouble, and cost as little as possible for 
every mile of travel.” 
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“T guess there’s no argument about 
that,” Russell conceded with a grin. 

“All right, then,” Joe continued. “The 
whole point of this business is that the 
trade-in price of a car is based almost en- 
tirely on the yearly model. Mileage has 
very little to do with it. You have one 
make of low-priced car; Jones has an- 
other. If you buy a car in that class, the 
yearly cost for depreciation is easy to fig- 
ure. It is the delivered price, less what 
you can get on a trade-in, divided by the 
number of years you have owned the car. 
Take one of these models that costs you, 
delivered, say $750. Suppose you drive it 
seven years. At the end of that time it 
would be worth about fifty dollars, so 
your car would have cost you $100 a 
year for depreciation alone. 

“You’d have run up a mileage not far 
from 200,000,” Joe went on. “You'd have 
worn out from ten to fifteen complete sets 
of tires at about thirty-six dollars a set, 
depending on the way you drive and han- 
dle the brakes. You’d have had to buy at 
least four, and maybe six, new storage 
batteries. The motor would have needed 
two to three complete overhauls, besides at 
least the same number of ring-renewal 
jobs. You’d have had the steering geat 
overhauled about three times, and the rear 
end probably at least once, not counting, 
say, about three universal-joint renewals, 
and chances are you'd have had to buy 
one new radiator.” 

“Sounds like a lot of repair work when 
you list it that way,” Russell put in. look- 
ing ruefully at his car, “but, judging irom 
my own experience, it seems about right. 

“We mustn’t forget the brakes. said 
Joe, “they’re (Continued on page 108) 
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The completed bow bends 
perfectly, shoots far, 
and hits hard. Robin 
Hood himself never had 
so scientific a weapon. 
This illustration shows 
the bow drawn back al- 
most to the “full draw” 


Bows are among the oldest weapons 
in the world, yet an amazing thing was 


only recently discovered about them. 


Through mathematical analysis, labo- 
ratory investigation, high-speed pho- 
tography, and painstaking field tests, 
it was found that the famous English 
long bow, after which practically all 
target bows are patterned, does not 
haye the most efficient shape. Its beau- 
tifully rounded limbs are a delight to 
the eye, but the best cross section for 


a bow is something much simpler—just — 


a plain rectangle. This discovery led 
to the development of the modern 


American flat bow, one easily made. 


_ variety of which is described here. 
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Now you can shoot 
THE NEW 


American 
KLAT Bow 


HEN the white man provided the American 

Indian with a cheap trade musket in place of 

his native bow and arrow, he saved himself a 

good deal of grief, for had the red man de- 
veloped his weapon along a logical path he might have arrived 
at an approximation of the bow we now know as the “semi- 
Indian,” “flat,” or “American” bow. With such a bow he could 
have shot with accuracy at a hundred yards (about the extreme 
accurate range of the long rifle), and could have delivered ar- 
rows faster than any frontier scout could load his rifle. 

Any home workman, equipped with ordinary tools, can readily 
build the most modern and most efficient bow yet designed. The 
best material for the amateur is the imported wood known as 
“lemonwood.” It can be worked almost entirely by measure- 
ment, without much regard to the grain. California yew and 
Osage orange probably make a better bow, but not for the 
inexperienced builder. . 

Lemonwood can be had from most dealers in archery sup- 
plies, either in the rough stave or cut to approximate outline. 
The price ranges from about $1.75 to $3. In ordering you 
should be careful to say you need a wide stave for a flat bow. 

The dimensions given are for a bow 5 ft. 8 in. long with a 
weight (the archer’s term for the strength of a bow) of from 
45 to 50 lb. at a draw of from 27 to 28 in. This combination is 
suitable for the average man. When new the bow will draw 
5 lb. or more above these figures. For clearness, only the upper 
limb of the bow is shown on the drawings. The lower limb is 
similar but slightly stronger. It should be 7/16 by 1% in. at a 
point 1414 in. below the center line; 34 by 34 in. at a point 
2434 in. below the center; and 34 by 9/16 in. (instead of 34 by 
Y4 in.) at a point 1 in. from the very end. 

The stave, as'it comes from the dealer, has been shellacked 
or varnished to prevent checking. Remove this coating from 
the back—the side away from the archer as the bow is held in 
position to shoot. Plane and sandpaper the wood just enough 
to provide a smooth surface. Stretch a fine piece of unkinked 
copper wire tightly down the center line of the stave, mark dots 
at regular intervals, and connect the dots, using a long T-square 
or other straightedge and a sharp, hard pencil. 

Lay out cross lines as shown on the drawing and mark the 
widths by dots. Connect these dots with straight lines, giving a 
rough idea of the back of the bow. Since the sharp shoulders 
and angles are unsightly, change them free-hand to graceful 
curves along one side, then trace paper templates in order to 
reproduce the curves on the opposite. side. 

With drawknife, spokeshave, and finally a pocketknife or 
scraper and garnet paper, work to the lines marked on the back, 
keeping the cuts at right angles to the surface of the back. 

Run straight lines along the edges of the stave from the center 


bP 








out to the tips to mark 








the thickness of the bow, 
following the dimensions 
on the drawing. Both edges 
of the stave should be 
marked. Now mark the 
profile of the riser at the 
grip, dipping it boldly into 
the run of the belly at 
each side of the handle. 
If the stave did not come 
with a piece glued on to 
form the handle, you will, 
of course, have to cut a 
suitable block of hardwood 
about % by 1 by 8 in. 
and glue it on. 

Set the bow in the vise, 
belly up, and shave off the 








wood above the lines just Using an old T-square to mark the lines showing the height of the 
drawn. For the deeper belly of the bow. The vise is faced with removable wooden jaws 


part of the cut near the 

tips, a drawknife may be used with caution; 
but nearer the handle where the cut is shal- 
low, a spokeshave and small block plane are 
safer. When the bow has been worked to a 
rectangular cross section over its whole 
length, except at the riser, which is rounded, 
you are ready to test it for curve. 

This work has probably consumed an eve- 
ning, and you are obliged to lay the bow 
away until you have more spare time. Be- 
fore you do so, rub the whole bow with shel- 
lac to prevent any possible checking or 
absorption of water. 

You now need what is known as a “tiller” 
for testing the bow, as well as a temporary 
or working bowstring and a shooting tab for 
protecting the fingers. The tiller is a piece 
of scrap wood about 7% by 3 by 30 in., 
notched at 2- or 3-in. intervals as shown to 
catch the bowstring and notched at one end 
to fit over the handle of the bow. As the tiller 
may be used later on the finished handle, it is 
just as well to pad the end jaw with leather. 


The tiller serves to hold the bow bent for 
inspection during construction and, as it 
will be used often, should be carefully and 
accurately made. 

The string for tillering must be far 
stronger than the one ultimately used for 
shooting—at least 60 strands of No. 20 
linen thread. Lay up twenty strands 18 
in. longer than the bow, stretch them 
smoothly, and wax them together. Make 
two more sets and tie the three together. 
With the tied ends over a hook twist each 
of the three groups of thread individually 
to the right and have an assistant hold the 
twist in. Now take all three and lay them 
round each other to the left, as if making 
rope. The right-hand twist makes them 
grip one another and cling together. Put 
the string under tension and rub thorough- 
ly with beeswax. Work it round and com- 
pact by rubbing with a small piece of 
leather held between the fingers. Tie a 
permanent loop (bowline) at one end and 

use a timber hitch to fasten 
the lower end to the bow. 
Later you will need a 
shooting string, and because 
a breaking string endangers 
not only the bow but the 
archer and bystanders as well, 
it is better for a beginner to 
buy a few strings. When one 
of these becomes frayed, take 
it apart, study the make-up, 
read a bit on the subject, and 
try to make one yourself. 
You will soon be able to pro- 
duce a creditable string. 
The notches at the ends of 
the bow, or “nocks” as an 
archer calls them, are best 
put in with a small round file. 
At the side, near the back, 
the nocks are half round, 
slanting across the side to- 
ward the grip and_ flaring 
slightly to give room for the 
string to change direction as 
the bow is drawn. They 
should not extend across the 
back of the bow as this would 
seriously weaken the bow tip. 
Slip the loop down over 
the upper tip, draw the string 
down the bow, and fasten it 


,NOTCHED ar at the lower nock with a tim- 

Ve" wide oy Ve" DEEP ber hitch. Have the string 

ede vie , about 3 in. shorter than the 

At left are the back and side views of the upper limb and handle di f k to nock. 

of the flat bow. Above are sketches showing how the handle and istance rom noc 0 3) 
nocks are finished and how a shooting tab, tiller, and peg are made (Continued on page 9? 
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“Pipeecinaing and complete, this back-yard 
summer resort for small children in- 
cludes a wading pool, sand-box, and shel- 
ves on which to put away boats, pails, and 
beach balls. Removable awnings protect 
against sunburn and on cloudy days are 
stored beside the tiny “cottage.” 

General dimensions are given, but the 
size may be increased, if desired. Skids 9 
ft. 6 in. long permit moving the “beach” 
from one spot to another. 

The sand-box floor is tongue-and-groove 
material. For the tank, use 34 by 10-in. 
boards with squared edges. Candle wick- 
ing is laid in marine glue along each edge 
before the next board is drawn up tight, 
and it is also used at the sides and corners, 
where triangular cleats are nailed or 
screwed down over the calking. Bear in 
mind that marine glue is not casein glue; 
each has its purpose and each is excellent 
for that purpose. A sketch shows how the 
candle wicking is laid. 

The central “cottage” is constructed as 
indicated in the cutaway perspective. The 
partition is important as it prevents water 
from being splashed over into the sand, 
and sand being tracked into the pool. Also, 
toys can be kept in order on the shelves. 


A BACK-YARD “BEACH” FOR SMALL CHILDREN 
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How the combination wading pool and sand-box is constructed, and suggested dimensions 


All sharp corners and edges should be 
rounded. The hardware should be galvan- 
ized, or very thoroughly painted. Brass 
screws are best for the water tank. An ef- 


fective paint combination would be a dark 
green exterior for the sand-box and pool; 
a lighter green for the cottage, with a red 
roof; and bright yellow for the inside. 


GARDEN HOSE REEL SWINGS OUT OF SIGHT BENEATH PORCH 



















































The reel swung outside, ready to be used 
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CE of the most accessible places in which to store 
a garden hose is beneath a porch. This can often be 
done quite easily by mounting the reel on a revolving 
door, as illustrated, so that the hose is out of sight 
when not in use. The door takes the place of the lat- 
ticework with which the space under porches of this 
kind is usually inclosed. 

A 2 by 6-in. plank, % in. shorter than the height of 
the opening, serves as the upright on the door. Two 
10-penny nails with the heads cut off are used as pivot 
pins. The bottom nail projects 1 in. and the top nail 114 
in. from the ends of the plank. A screw eye is used as 
a bearing on the inside of the facia board, while a hole 
about 1% in. deep is drilled directly below it in the sill. 
When the upright faces out, the door can be lifted up 
and out to get under the porch. Washers attached to 
sill and bottom of upright make the door swing easier. 

The reel can be made from four pieces 34 by 1% in. 
by 2 ft. and four rungs or broomsticks. A 1-in. pipe 15 
in. long acts as the spindle. It must be threaded far 
enough to enable it to be locked in place with two nuts, 
one on each side of the 2 by 6-in. upright. The door 
side of the upright should be countersunk so that the 
nut on that side may be set in flush. 

The door is fastened with a common barrel bolt on 
the outside and has a corresponding bolt on the inside 
to hold it rigid when swung out.—JoHN ROBERTSON. 
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The door can be turned entirely around 
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OU will never lack a diversity of lamps 

if you build the candelabra pictured 
above. The five ivory candles with their 
linked holders may be arranged in seven 
distinct shapes to suit the available space 
or the mood of the moment. 

The candleholders are turned from wal- 
nut or mahogany stock 2 in. square in the 
rough. Cut blocks 4 in. long, with square 
ends, and carefully center them on a 
screw center for turning. It is advisable 
to bore out the sockets before the lower 
tenons are reduced in size, so that there 
will be ample base against the center 
flange to prevent vibration. If you have 
no inside calipers, turn a 7-in. plug tem- 
plate beforehand, and bore to fit, for the 
candles should go in snugly. When the 
turning is done, bore the wiring holes. 

Stock for turning the candles can be 
glued up from 1-in. pine or hardwood. As 





HERE'S a novelty in pipe racks. 
Two of your favorite briers 
form the legs and feet of a gayly 
attired, timid-faced dusky young- 
ster. It will serve equally well as a 
wall or a table rack. 

Only five pieces are necessary. 
The figure is made from ™%-in. thick 
wood. Enlarge the pattern for this 
piece to the required size by means 





The feet of the individual candles 
are flexibly linked together. This 
makes it possible to arrange the can- 
dles in a circle as shown at the left, 
and in various groups like that below 


electric wires are to run full length, the 
candles must be made hollow, and this is 
most easily done by grooving both pieces 
with a dado saw. Fit short plugs in the 
ends when gluing together; these will 
serve the double purpose of aligning the 
grooves and providing stock for the lathe 
centers. After turning, bore out the plugs 
and hollow the upper ends to receive the 
sockets. 

The hinging together of the candle- 
holders is accomplished by the use of four 
links consisting of pairs of circles, and two 
independent disks. When jig-sawing the 
links, round back the circles on tangents 
as shown to form necks 34 in. wide. After 
boring for the candleholder tenons, make 
half-round edges on two of the links (those 
which are to go (Continued on page 88) 


glue and brads. 


Sandpaper the entire as- 
sembly, then give it a coat 
of flat paint or prepared 
enamel undercoater, after 
which the desired colors 
may be applied. The back 
and base of the original 





























. assembled rack, 
| emegh nos a detail drawing 
Eliana. of the base, and, 
at left, a photo 
if with pipes in place 

















of the squares, transfer the design 
to the wood, and jig-saw to shape. 
Make the back also of %4-in. ma- 
terial, but use %-in. thick wood 
for the base. Lay out the pipe 
recesses and rout or chisel them; 
then saw the piece to shape. Make 
two spacing blocks of the size 
shown. Assemble the rack with 


ei Front and side of Should be tacked at the top 
of the back piece if the rack 
is to hang on the wall; 
otherwise glue felt under 
the base—CARL SORENSEN. 





The sockets for holding the wooden candles are 
bored by scraping in the holes from the ends 
with the lathe turning at high speed. Below 
are drawings of the candles, candleholders, and 
feet; details of the links and how they are as- 
sembled; and a simple way to connect the lamps 
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Wiring Diagram How to Assemble Links 


PICKANINNY PIPE RACK IS AMUSING NOVELTY 





DARK 
BROWN _— 


WHITE-, 
BLACK 


— u 3 
— ° ‘ %y SQUARES 
<> meron were finished in pale green, , 
Hs TT ence & tex and the figure colored as NOVELTIES ALWAYS 
- ; noted. A picture hanger IN DEMAND 


You'll find your friends ap- 
preciate novelties like this 
pipe rack, and making them 1s 
a pleasant relief from more 
serious home workshop tasks. 
Besides, the cost is trifling 
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1) Other Woodworking Projects 
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IGHT refreshments at bridge or tea are 
attractively served on this tray. In 
the center is a cactus plant carved from 
wood, which holds brightly colored tooth- 
pick skewers for dainty titbits. 
Ample room is found on the tray 
itself for sandwiches and beverages. 
All stock but that for the cac- 
tus is of maple: base, solid; rim 
and bottom, plywood. Suppose 
we start with the jig-sawed parts. 
The bottom and rim are both the 
same diameter, 1134 in., and the 
rim is 34 in. wide. Glue the rim 
to the bottom and when the glue 
has set, sand the circumference to 
a uniform smoothness, 





Novelty is Keynote in This Month’s Selection, Which 
Includes a Unique Refreshment Tray With a Whittled 
Wooden Cactus in the Center for Holding Titbits 


Easily carved pine is used for the cac- 
tus, which is made in three pieces, the 
stock being 7% in. thick. Jig-saw these 
parts; then cut and sand them to the 
shapes shown in the drawing. Give the 
arms of the cactus good fastening areas 
on the trunk, and use brads and glue. 
Drill the toothpick holes at angles to give 
a prickly appearance. Also, it is well to 
drill a hole in the base of the trunk so 
that when it is screwed to the tray, it 
will not split. 

The last piece, the base, is jig-sawed 
from 34-in. stock, fastened to the face- 
plate, and turned to the design 
shown. Sanding is most readi- 
ly done while the base is in the 
lathe. A hole should be drilled 
and countersunk in the center 
of the base to receive a long 
wood screw. Fasten the ply- 
wood bottom to the base with 
three brads, driven where they 
will be covered later by the 
trunk of the cactus. 

Stain the cactus green and 
give the rest of the assembly 


two coats of clear varnish, sandpapering 
lightly between coats. The tray is com- 
pleted by securing the cactus with glue 
and a 2-in. screw.—D. W. PRINCE. 
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The four parts of the tray, with dimensions 


BLUE MIRROR SERVES AS BACK FOR ANTIQUE BOOKSHELF 


A DISTINCTIVE setting for a favorite 
bit of bric-a-brac is the eighteenth 
century hanging bookshelf illustrated. It 
is made doubly charming by its mirror 
back. If, in addition, the mirror is of dark 
blue plate glass, a particularly rich effect . 
is obtained. Your glass supply house can 
usually obtain this with little trouble at 
a reasonable price. The blue mirror used 
in the model illustrated cost $2 compared 
with $1.35 quoted for a clear glass mirror. 
The design consists essential- 
ly of a mirror frame grooved 







which the sides and shelves are 
made. Glue joints are used ir 
T #4 
throughout. If you do not care \ 
to put too much dependence 


upon your glue joints, 34-in. / 


brads may be used to reénforce fiat 4" 
them. ire" 

It is suggested that the mir- 
tor frame, consisting of the 
corner posts and head- and 


SEE QUARTER 
PATTERN FOR 
CUT-OUT DESIGN 


to each other. The sides should be squared 
to the over-all size of 67/16 by 21 in., 
but leave the trimming of their ends to 
contour till after the scrollwork is done. 
They are grooved 1/16 in. deep to take 
the shelves. The location of these grooves 
should be carefully checked with the spac- 
ing of the grooves in the head- and tail- 
pieces, which take the rear edge of the 
shelves. 

Now draw a quarter pattern only of the 
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tailpieces, be machined and 
glued up as the first step. A 
study of the corner-joint sketch 
on page 89 will aid in clarify- 


ing the grooving of these mem- La 8%" 


bers, which may be done on 
the saw or vertical spindle 
shaper or with a routing cutter 
on the drill press. 

After the frame is dressed 
and sanded, the sides and 
shelves may be fitted to it and 
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(4"x«1" RECTANGLES) 


scrollwork on thin paper. Apply this in the 
proper location (Continued on page 88) 





Hanging shelves for books and bric-a-brac. 
The back is a dark blue plate-glass mirror. 
Complete working drawings are given at left 
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An outdoor model of 36%-in. 
wing spread intended for dura- 
tion flying. The designer is 
well known as editor of the 
Model Aeronautics Year Book 





By FRAN 


ERE is a model airplane that 

may break the existing world 

records for flight this summer. 

By utilizing the rising air cur- 
rents, this so-called “thermal hunter” 
quickly attains considerable height, and 
its gliding range is much longer than the 
average miniature craft. 

With most of the present outdoor rec- 
ords well over the half-hour mark, model 
airplane builders are faced with the prob- 
lem of how to establish new records. The 
propeller run of an average model is be- 
tween one and two minutes, and the prob- 
lem is how to get the needed extra thirty 
to forty minutes. The qualities needed 
are lightness, streamlining, a high climb, 
and a good glide. Lightness and strength 
is had by using sheet-balsa in the form 
of box construction. Streamlining is just 
a matter of having a good shape with 
round corners, sanding and polishing all 
moving elements, and lining up the thrust 
line with the wing and tail incidences. 
High climb depends on the amount of rub- 
ber used. The glide depends on the adjust- 
ments made on the model while testing. 
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PLANE MODEL 


Draw the fuselage out- 
line and uprights on 
white paper, tacked toa 
soft board, and wax all 
points at which the ce- 
ment is likely to touch 
it. Stick pins on this 
outline wherever the up- 
rights meet the longe- 
rons, and where the 
curves are severe. Hold 
the longerons in place 
against the pins with other pins. Fit the 
uprights with emphasis on the proper 
angle. Make two uprights at a time and 
set one aside for use on the opposite side. 
After one side is finished and recemented, 
the other side can be built right on top of it. 

The two sides are assembled by ce- 
menting the center cross braces first. Line 
up the sides and hold them in position 
with square blocks. The remaining braces 
are cemented from the center out. The 
braces should be cut to size before as- 
sembling. Note the extra large braces at 
the front and at the rear-plug point. Also 
note the curve as well as the incidence of 
the stringers on 
which the stabi- 
lizer rests. Let 
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Patterns for the ribs, bulkheads, and rudder and stabilizer sections, all laid 
out on '4-in. squares; and, at right, the propeller and construction of frame 
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the fuselage stay in the jig until the ce- 
ment is dry. 

The landing gear is made of wire be- 
cause it cannot be broken. The tripod 
system is used so that no soldering is re- 
quired. Bend the wire to the shapes in- 
dicated. The axle portion is of X-form 
with the upper portion closed. The four 
struts are made from one piece of wire 
so shaped as to form two V’s connected 
by a flat upper portion, which is fixed to 
the fuselage. Note how the connecting 
loops are made. Place the shaped wire in 
the fuselage without fixing it until the 
loops are connected. After the loops are 
intertwined, the wire is bound and ce- 
mented to the cross braces and longerons. 

The wheels are made as shown from 
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STREAMLINED OUTDOOR DURATION FLYER 
CLIMBS ON ITS OWN POWER AND GLIDES 
A LONG WAY ON RISING AIR CURRENTS 


hard balsa. The axle bushing is a piece of 
tubing with an end split to allow for curv- 
ing the two sections into the wood. The 
tube should extend beyond the wheel to 
coperate with the axle back hook. 

The bulkheads are cut to sizes from 
yin. hard balsa, Cement them in place 
and fix the stringers into the slots. The 
front portion of the fuselage is covered 
with 1/32-in. sheet balsa to provide the 
needed handling strength. Start the cov- 
ering on the upper--curve first and trim 
the sheet to the halfway thickness of the 
stringers. The subsequent sheets must be 
fitted to this cut. If the balsa cannot be 
bent to shape for full length, the stations 
dificult to handle may be covered indi- 
vidually. 

The front plug is carved to shape from 
hard balsa. The sizes are determined by 
the opening of the first bulkhead for the 
¥-in, stock, and the outline by the balsa 
covering. The plug should fit snugly to 
provide frictional contact for holding it 
in while the model is gliding. Be sure to 
have the required down thrust by holding 
the plug at an angle while drilling the 
shaft hole. 

Carve two propellers, one 10 and the 
other 12 in. The smaller size is used for 
testing and gusty weather, while the larger 
size is for calm days. Sand to shape with 


r 
NG 
SPAR ON BOTTOM é 
F WING 
' 
i 
3's \ 
| 


lt tl ele 


rough sandpaper and fin- 
ish with No. 10/0. The 
blades should be doped 
with two coats of ce- 
ment, sanded, and pol- 
ished. They may also be 
covered with silk for 
strengthening. The “free 
wheeling” is made from 
a metal tube by cutting 
a spiral on one end and 
splitting the other end 
(Continued on page 92) 
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The so-called “thermal hunter” models have a propeller run 
of from one to two minutes, but glide for many minutes more 
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The framework of the model 
assembled to show the rel- 
ative position of the parts 


Working drawings of the wing, fuselage, tail, landing gear; diagram showing the dihedral and “wash-in”; and a variety of construction sketches 
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CONSTRUCTED mainly from left-over 
scraps of material at a cost of not 
more than twenty-five cents, the scales il- 
lustrated are sensitive to within a grain 
and therefore amply accurate for photo- 
graphic work and all but the more exact- 
ing chemical experiments usually under- 
taken by amateurs. 

The base and upright are made from 
pine, cut to the dimensions given in the 
drawing. The two beam supports are 3- 
in, wood screws turned partially into the 
top of the base upright. Do not, however, 
use the regular screw slots to rest the 
fulcrum edges of the beam in, but make 
nicks with a three-cornered file at right 
angles to the slots. Slip stone these new 
nicks smooth, 

The beam is made of pine and slightly 


SCALES FOR WEIGHING CHEMICALS BUILT AT TRIFLING COST 


* ie = The scales are shown 
sweat in use at left, and 
the dimensions are 
given at right. The 
weights are cut from 
sheet aluminum, lead, 
and copper, and care- 
fully matched with a 
set borrowed from a 
druggist or chemist 







A brass fulcrum 
bar is let into 
the beam, as at 
the right, and 
filed and stoned 
to form chisel- 
edged bearings 


tapered from the middle to the ends. The 
fulcrum bar, which is let into the beam, 
is made from a small piece of sheet brass; 
and the two lower edges, protruding on 
either side of the beam, are filed and 
stoned to a cold-chisel type of edge. 
The device for adjusting the balance is 
formed from a 4-in. length of %-in. rod, 
threaded 1% in. at each end. This is then 
soldered at its middle point to the small 
supporting angle through which is passes. 
In the absence of a suitable tap and die, 


GARDEN-CHAIR FRAME MADE OF PIPE 


COMFORTABLE garden chair may 

be constructed at home from ordinary 
water pipe, a few fittings, and a gayly 
colored piece of awning. The method of 
assembling is shown in the photograph. 

Rummage any junk yard for a quantity 
of \%-in. pipe or electrical conduit and 
buy six ells, eight tees, and four pipe caps. 
Borrow a pair of pipe wrenches and a 
pipe-threading die, stock, pipe cutter, and 
vise from a local plumber, or, if necessary, 
pay him to do the cutting and threading. 

The sections of pipe marked A must be 
threaded farther than usual at one end so 
that it will be possible to screw that end 
in deeply, then back it partially out as 
the other end is screwed into place. This 
is necessary because the connections can 
be obtained only with the standard right- 
hand thread. 

After the chair has been assembled, 
select a good steel punch and punch lock 
each end of the pipe securely into the con- 
nection to prevent possible turning. The 
awning length given (62 in.) does not in- 
clude the amount lapped over for the 
hems. The chair photographed has green 
striped awning cloth with pin striping of 
orange, and the metal is lacquered orange. 

Although but one position is provided 
for in the chair shown, other positions can 
be obtained by using additional holes and 
a slip pin —H. DEERWESTER. 
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Seat Frame 





Before bending each 
piece, fill it with 
sand and put on caps 





A colorful and durable chair for the lawn 
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simply solder two flatheaded 
bolts by their heads on each side 
of the angle bracket. This angle 
is fastened with two small wood 
screws on top of the beam. The 
threaded rod is provided with a 
nut and lock nut at either end. 

The trays were formerly the 
lids of %4-lb. tobacco cans, 4¥, 
in. in diameter. The small hooks 
under the beam for suspending 
the trays were formed by cutting 
away a section of two small screw 
eyes. Before painting the scale. 
cover the suspension hooks and 
all other bearing points in order 
to avoid the additional friction 
that paint would cause. The in- 
dicator is merely another scrap 
of wire, and the dial a piece of 
suitably marked Bristol board. 

Should the scale be used in a position 
that is not level, a leveling device must 
be added.—R. O. L. 





The bent blade is drawn back into shape by 
using a block of wood and two large clamps 


STRAIGHTENING A BENT © 
MOTOR-BOAT PROPELLER 


BENT motor-boat propeller blades can 
usually be straightened by using a pair 
of large C-clamps with much less danger 
of bending the shaft than would accom- 
pany any attempt to hammer them into 
shape. One end of a strong piece of wood 
is clamped to the blade near the hub as 
shown above, and with the other clamp 
the bent portion of the blade is drawn in- 
to position. If care is used in placing the 
piece of wood, the blade can be straight- 
ened without altering its twist and there- 
fore its pitch, but a better result may be 
obtained by first whittling one side of the 
wood to the shape of the good blades. 

A repair of this sort will very nearly 
stop the vibration that would otherwise 
cause further damage to shaft or stuffing 
box; but the propeller, especially 1 1 
runs at rather high speed, should be re- 
moved as soon as possible for repair by 
an expert—Guy A. RAFUSE. 
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Leather-covered bar pin with tooled initial 
and ornament. The edges are neatly laced 


By Joseph J. Aultman 


TTRACTIVE hand-tooled leather 
bracelets and bar pins require but 
little time and expense to make. 
They are durable, light in weight, 

and can be prepared in a variety of colors 
to match any shade of wearing apparel. 
Two-tone effects are obtained, if desired, 
by using contrasting colors of lace and 
painting the initials or monograms with 
leather lacquer. Well-made costume pieces 
of this kind find a ready sale because of 
their novelty and individuality. 

The materials for a bracelet are: 1 pc. 
tooling calf 1 by 7% in. and 1 pc. 1 by 
6% in.; a strip of celluloid 4% by % by 
6% in.; 1 pe. felt or leather suéde for 
padding, 34 by 64 in.; and 7 ft. of 3/32- 
in. thong lacing for the loop stitch. 

The first step is to sketch a simple de- 
sign and initial or monogram on a piece of 
paper the same size as the upper or longer 
piece of tooling leather, allowing a %-in. 
margin for the thong lacing. (You will 
save considerable time by using dividers 
te scribe guide lines on the leather for the 











TOOLING CALF 
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MEDIUM WEIGHT 
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7 26-GAUGE COPPER PIN PLATE 
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Pattern t for BarPin 


START LACING BY 
INSERTING LACE 
WRONG SIDE UP 


LOOP LACE OVER 
AND INSERT IN 
NEW HOLE 
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FELT OR LEATHER 


Pattern for Bracelet 


PASS LACE THROUGH LOOP, 
TIGHTEN LOOP FROM BACK, 
THEN PULL LACE TIGHT 


How to lay out the various parts of the bar pin and bracelet, and steps in making loop-stitch lacing 


Bracelets avd Bar Pins 


OF HAND-TOOLED LEATHER 


After the bracelet is assembled, 
lacing holes are punched through 
the bottom piece of leather as il- 
lustrated above. The way to bend 
the celluloid is shown in the oval 


lacing and borders.) After the leather has 
been dampened with a sponge or wad of 
cotton soaked in water, place it ona smooth 
hardwood surface and secure both the 
leather and the design sheet by means of 
thumb tacks at all four corners. Keep the 
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TOPPIECE 
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TOOLING CALF 
INSIDE PIECE 
MEDIUM WEIGHT 











LLULOID FRAME (1% THICK) 



















FOR PADDING " THICK 











TWO SINGLE STITCHES 
AND THIRD STITCH 
STARTED 








A celluloid insert within the bracelet gives it the re- 
quired springiness. Note the perfection of the lacing 





thumb tacks close to the corners so the 
marks will not show on the finished work. 

Transfer the design onto the leather by 
using a tracer or modeling tool. Keep the 
tool in a slanting position and work toward 
you, pressing lightly. Use a straightedge, 
if necessary, to guide the tool when fol- 
lowing the straight lines. When the trac- 
ing is completed, remove the design sheet 
and go over the outline on the leather with 
the tracer or modeling tool. Press firmly 
until the design is embedded deep enough 
to stay. Keep the leather moist (not too 
wet) until the tooling is completed. The 
corners can then be rounded off by using 
a round metal disk as a guide for the 
knife. (Do not assemble the parts until 
the leather is dry, as leather will stretch 
out of shape when wet.) 

Punch the tooled piece of leather with 
a single thong punch, making the holes % 
in. from the edge and about the same dis- 
tance apart. The inside or shorter piece 
of leather is punched in the last operation 
before lacing, as explained later. 

Before bending the celluloid strip, file 
the corners round and bevel the top edges. 
Then place it in a pan of boiling water 
and with the aid of pliers, form it into a 
bracelet shape, as illustrated. When bend- 
ing, make sure the beveled edges are on 
the outside of the strip facing you. After 
it has cooled, the celluloid frame will have 
a springlike tension, making it easy to 
slip on and off the wrist. 

Next glue the felt or suéde leather pad- 
ding to the (Continued on page 101) 
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A simple accessory 
for carrying a flash 
light at one’s belt 


BELTING USED TO MAKE 
FLASH-LIGHT HOLDER 


THE flash-light holder illustrated above 
was made from discarded flat leather ma- 
chine belting and fastened with metal lac- 
ing. If preferred, the joints could be 
sewn or laced with leather thongs. The 
slot in the ear piece fits over the belt of the 
person using the flash light—R. B. W. 


UR effort to build a sailboat at low 
cost resulted in the development of 
what we believe to be an original design 
of track and sail slides, the total cost of 
which was less than a dollar for a 16-ft. 
Marconi-rigged boat. The track was made 
of inexpensive flat iron, drilled and coun- 
tersunk at 10-in. intervals for wood screws, 
and screwed to the spar with a narrow 
strip of wood under it as shown. Care 
must be taken that all screws are counter- 
sunk, and that the wood strip is in the 
center of the track. The iron was given 
two coats of good varnish to prevent 
rusting. 

The slides were bent from %-in. brass 
rod in a jig made by driving spikes in a 
wood block. The rod was first bent 
around A, then the loop placed on B, and 
the ends were bent to form the slide. The 
finished slide must be a loose fit on the 
track and must also clear the wood strip. 

This design may be carried out with 
various materials, such as brass strips, 
galvanized iron, or black iron for the 
track, and the slides may even be made 
from common galvanized iron wire. Of 
course, brass is best—H. L. LInpBERc. 


SUPPLEMENTARY BELT DRIVE FOR BOAT 










This economical 
homemade drive 
solves one of the 
most troublesome 
problems in using 
an old automobile 
engine as power 
plant for a boat 


a 











How the belt-driven link is 
placed in relation to engine 


UTOMOBILE engines are becoming 
increasingly popular for motor-boat 
use. An excellent engine may be obtained 
for from $15 to $30, but difficulty arises 
in devising an inexpensive connecting link 
between the engine and the propeller 
shaft. Most modern auto engines operate 
at higher speeds than are desirable to 
turn the propeller, so a supplementary 
drive is needed to get maximum results. 
Chain and gear drives are difficult for 
the home boat builder to construct and 
prohibitive in price for the average boat 
fan to buy. The drive illustrated, how- 
ever, is easily constructed at home, and 
costs comparatively little. 


The size and speed of the engine must 
be determined first in order to select 
suitable belts and pulleys. The drive il- 
lustrated is built with six 74-in. automo- 
bile V-type fan belts, six 7-in. upper 
pulleys, and six 9-in. lower pulleys. The 
engine is a Packard light six, turning 2,200 
r.p.m. A similar drive made for use with 
a model-A Ford motor has five 34-in. belts 
with both sets of pulleys 7 in. in ‘Gianahen. 

Belts may be purchased from any auto 
supply store; pulleys, at almost any large 
hardware store; ball bearings, from an 
auto wrecker. Shafts and housings may 
be made in your own shop. If all the work 
is done at home, the average cost of the 
drive is $12. Where part of the machine 
work is sent out, the cost may go to $20. 
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ASBESTOS HOLDS HEAT IN SMALL SOLDERING IRON 


OFTEN when one is working on small 
motors and generators, the use of a small 
electric soldering iron is imperative in 
order to reach various inaccessible parts, 
yet it usually will not hold sufficient heat 
to complete the job satisfactorily. By 
placing an asbestos sleeve on the iron as 
shown in the accompanying photo, this 


~ ae———-4' 


difficulty is overcome. Remove the sleeve 
after use as it might cause the heating 
element to burn out in the course of time. 
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INEXPENSIVE SAIL SLIDES AND TRACK 


















JIG FOR BENDING SLIDES 


ASSEMBLY 


Slides are formed by bending thin brass rods 
around jig. The track is made from flat iron 





HOW TO BEND CELLULOID 
WHEN MAKING RINGS 


To MAKE it easier to bend celluloid 
toothbrush handles into perfect circles, 
when making celluloid rings, either of the 
methods illustrated will be found satis- 
factory. 

In the one shown above, a short piece 
of pipe is inserted in a hole in a wood 
block, and a brad is driven into the block 
to secure the end of the toothbrush han- 
dle. Immerse the block and pipe in boil- 
ing water by means of a dowel driven into 
the pipe. The celluloid then can easily be 
bent around the pipe with the aid of a 
screw driver, and it will retain its shape. 

In the method 
at the right, the 
celluloid is placed 
in hot water, bent 
into a U, and fas- 
tened around a wood 
dowel with rubber 
bands. Dipping the 
dowel into boiling 
water will soften the 
celluloid, and the 
rubber bands will 
draw it around the 
dowel to form a cir- 
cle—E. F. Troup 
and W. T. Fercu- 
SON, JR. 
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wie Stunts for Camp Cooks 


How to bake vegetables and even 


bread without an oven... A self- 
stoking fire for soups and stews... 


Bean holes. . . Seminole dinners 


By 
MAURICE H. DECKER 


CAMPING AND WOODCRAFT EDITOR 
OF “OUTDOOR LIFE” 


HEN several men go camping to- 
W ates the fellow elected as cook 

has the least fun of all. And the 
most work! I know because I’ve been that 
one many a time. At first I thought it was 
an honor, but that soon passed. I got tired 
out stooping over a smoky fire while the 
rest swam, fished, hiked, or just loafed. 
So I began to work out short cuts that 
would let me do my work more quickly. 
Now I don’t mind being cook for I man- 
age to have about as much time for fun 
as the rest. Here is how I work it. 

Take fish first. Most camping trips are 
near water, which means fish meals in 
plenty. Cooking them can be either a tedi- 
ous, painstaking task or an easy one. It’s 
all in the know-how. First, the smart cook 
Vf 4 A STONES ALL AROUND 


AND BENEATH 
BREAD POT 
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With this arrangement a loaf of bread can 
be baked clear through over the camp fire 


makes each angler clean his own catch. 
Then he cooks it some way’ that takes a 
minimum of attention. What I call the 
Seminole fish dinner is a good one. 

You need a pot with a tight-fitting cov- 
er. Dig a hole in the ground 10 in. deeper 
and 10 in. wider than the pot. Build a fire 
in the hole and roll a dozen fair-sized 
stones on top of the wood to heat. Keep 
the fire burning one hour. 

To serve four, lay four slices of bacon 
on the bottom of the pot. Put the meaty 
sections of fresh-cleaned fish on these, 
allowing 34 lb. fish per man. On top lay 
a onion, carrot, and potato for each 
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camper. Pour over all a No. 2 can of to- 
matoes and half a cup of water. Season 
with salt, pepper, and four tablespoonfuls 
vinegar. (Lemon juice is better if you 
have it.) 

Dig out the hot stones. Set the pot on 
top of the ashes in the hole and pack 
stones about its sides, putting a thin layer 
of ashes between pot and stones to pre- 
vent the food from scorching. Cover the 
lid first with ashes, then with plenty of 
earth or sods to hold in the heat. Go away 
and forget it for about two hours. When 
you come back, dig out the grub and if 
you've ever tasted anything better, write 
me what it was for I want some myself. 

There’s a lot of bunk floating about on 
how to make bread in camp. Let me tell 
you how to bake bread without an oven 
and in a loaf that tastes like bread and 
not like flapjacks or burned toast. 

Mix your dough from this recipe, all 
measurements being level: 


3 cups flour 

5 teaspoonfuls baking powder 

4 tablespoonfuls cold grease 

2 teaspoonfuls salt 

Cold water to make a medium soft 
dough 





Cut the top and bottom off a 
small can, such as a condensed 
milk tin, and grease it outside. 
Shape the loaf about this, stand- 
ing the can erect in the center. Lay 
it in a greased pot with cover. Fill 
a larger pot or pail half full of 
small stones and set the covered 
pot down in them. Support the 
whole on three rocks over your 
fire. The can in the center of the 
loaf makes it bake deliciously clear 
through, not charred outside and 
doughy inside as so many camp 
loaves are. Have a good fire and 
test the bread with a sliver of 
wood after fifteen minutes. When 
the sliver comes out clean, you 











Cooking isn’t a bad chore if 
you know just how to tackle it 


can be assured that the loaf is well done. 

Maybe some wise guy suggests baked 
potatoes. Don’t bat an eye. Say “sure” 
even if there isn’t an oven in fifty miles. 
You can bake ’em, cowboy—bake any 
vegetable perfectly and with little work. 

I know what you’re thinking, but you’re 
wrong. I don’t plaster them with clay or 
mud. Such a mess and so much work! 
Just scrub the spuds and wrap each in a 
sheet of oiled paper. (Wise camp cooks 
pack a wad of this for various purposes. ) 
Plain paper—not newsprint—will do in a 
pinch. 

Get an old pail or can and fill it two 
thirds full of sand. Bury the wrapped po- 
tatoes in the sand and set the pail over 
the fire. If rocks are scarce, use three 
empty tin cans full of dirt for your trian- 
gular-spaced supports. Build up a good 
fire and go away and play. Two hours later 
wander back that way, kick over the pail 
and pick out the spuds. 

You needn’t stop with potatoes, either. 
You can use this (Continued on page 103) 
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For stews or soups requiring long cooking, the fire 
is made in a hole so that sticks will feed down slowly 
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Varnishing the panel of a sideboard door. Stroke from the top 
of the panel around and halfway down the side, then from the 
bottom corner and halfway back. Right: Freshly varnished chair. 
Do the legs and frame first, then the head and center panels 


N WOOD finishing—as, indeed, in all 
painting—there is nothing that so 
completely distinguishes the amateur 
from the professional as the manner 

in which he handles his brush. 

All standard brushes have three por- 
tions: the bristles; the ferrule, which 
shapes and holds the bristles in permanent 
form; and the handle, of various shapes, 
which adds balance to the whole assembly 
and at the same time enables the brush 
hand to use the tool correctly and in a 
practical manner. Before reading any 
further, study the accompanying photos 
and note particularly the method of hold- 
ing the brush, 

Do not grasp the brush awkwardly by 
the handle, as so many beginners are apt 
to do. Fundamentally, all small brush- 
work, and much of the larger types as well, 
is done almost entirely with a short, quick, 
and easy flection of the wrist. There is 
scarcely any noticeable arm movement. 
Hence, grasping the brush by the handle 
defeats the primary method of brushing— 
working with a maximum of free wrist 
movements. Grasped as shown, well down 
on the ferrule, a brush is handled quickly 
and dexterously. In addition, the weight 
of the handle contributes a sense of easy 
balance, which cannot be obtained other- 
wise. 

Next in importance is the method of 
stroking, which, if correctly applied in the 
beginning, soon becomes automatic. So 
many men, and women too, press the brush 
hard enough to distort the bristles, a prac- 
tice which, if long continued, will produce 
a “fishtail” brush, the inevitable sign of 
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the inexpert brush hand. A good varnisher 
knows that he must handle his brush in 
such a manner that the brush constantly 
tends to keep its full-chisel, varnish-flow- 
ing shape, enabling the material to flow 
out naturally from the undistorted bris- 
tles; while the brush handle, at a varying 
but generally low 
angle, definitely 
points in the di- 
rection of the 
stroke. 

In many cases, 
during the quick 
and easy brush 
strokes used in 
working out a fresh- 
ly varnished sur- 
face, the bristles 
are bent only a lit- 
tle; and when a 
panel is tipped off 
with long, easy 
strokes from ends 
to center where the 
brush is lifted off 
entirely to “feath- 
er” the stroke, the 
bristle tips alone 
are used and do not 
bend at all. This 
allows the brush 
actually to float on 
the tips of the 
bristles, perform- 
ing that expert 
touchwhich“brings 
up” the newly ap- 
plied varnish to a 








ing with the bristle tips, working from center to ends of each seg 


TRICKS OF THE TRADE IN 


Varnishing 
Furniture 


By RALPH G. WARING 


fine gloss, free of brush marks and bubbles. 
in a manner almost impossible otherwise. 
It also means fast, clean, sure work so that 
the varnish may still have time to flow out 
before it ‘“‘sets” or stops leveling itself, as 
it is designed to do. 

Again, in running panel lines and mold- 
ings, a certain technique is in order, 
In varnishing a door panel of a 
mahogany sideboard as illustrated, 
the stroke is first run around the 
panel to coat the panel margins 
thoroughly, and then the panel itself 
is quickly cut in until completely 
covered. This is done with an abso- 
lute minimum of strokes and fre- 
quent pauses to wipe the sides of 
the brush quickly and lightly on the 
strike wire of the varnish pot to re- 
move any bubbles, before again tip- 
ping off the panel for that last 
expert touch which leaves it a thing 
of lasting beauty. 

Next, the top and bottom cross rails of 
the door are cut in; followed by the hinge 
and lock stiles, on which long, running 
strokes leave a clean-cut appearance, free 
of cross lines from improper brushing. 

The door edges are covered by “spat- 
ting” the sides of (Continued on page 83) 





How the picking stick is used to remove a dust speck from the freshly 


varnished table top; and, at right, cutting in the half-round edge — 
me 
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BUOYANT 


ollow Aquaplane 


COSTS LITTLE TO BUILD 


an aquaplane behind a fast runabout. 

Of course, the aquaplane must be a 
good one, easy to manipulate, but stable. 
It must have the right hitch, the riding 
angle must be correct, and there must not 
be too great a drag for the power avail- 
able. To meet these conditions at. mini- 
mum expense for materials, a hollow board 
like that illustrated will be found satis- 
factory and at the same time compara- 
tively easy to build. The materials cost 
the writer less than $2.50. 

The board has a natural buoyancy of 
about 60 Ib., due to its hollow construc- 
tion, and this greatly reduces the initial 
drag at starting. It consists of a frame, 
made of 1 by 2-in. strips of spruce, cedar, 
or white pine, shaped around cross ribs to 
a conventional boat shape. The frame 
strips are rabbeted on upper and lower 
inner edges to take a 14-in. waterproof 
(that is, casein-glued) three-ply fir cover- 
ing, top and bottom. The edge strips and 
rear rib are of uniform depth, 2 in. The 
three intermediate ribs are flat on top and 
flush with the lower surface of the rabbet 
inthe frame. This results in a flat top or 
deck on the finished aquaplane. The lower 
surface of the intermediate ribs, however, 
is dropped to make the board deeper in 
the center, and deepest at a point 18 in. 
back from the nose. 

_ The aquaplane built by the writer is 2 
in, thick around the edges, but 234 in. 
thick at the center of the forward rib, 18 
in. from the nose. The other two inter- 
Mediate ribs are 2%4 and 2% in. deep 
respectively. Since the board will leak to 
some extent, each of the ribs is notched 
80 that the water may be drained from a 
corked hole in the rear rib. 

_ After the frame is assembled, the deck 
Is fitted to the rabbet and set up in marine 
glue or white lead with 1-in. No. 6 brass 
screws, spaced 214 in. apart. The board 


=: thrills compare with a ride on 
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By B. G. HATCH 


A hollow board of this type is lighter 
and stronger than a solid aquaplane of 
equal proportions. It is stable in the 
water, yet well adapted for doing stunts 








should then be clamped, 
top down, to a flat surface 
to prevent warping or 
twisting while the bottom 
is applied over the curved 
ribs. The inner surfaces 
of the entire board should 
be primed with white lead 
just prior to assembly to 







BOTTOM COVERING - 
iy" PLYWOOD 


SCREEN-DOOR 
HANDLES 
(CAST BRASS) 








prevent absorption of wa- 
ter. Aiter assembly the 
entire board may be given 
a natural finish with spar 
varnish, or primed with 
white lead and finished 
with colored lacquer, the 
edges being painted a con- 
trasting color. 

Two cast-brass screen- 
door handles are fastened 
to the upper edge, at the 
ends of forward rib, for a 
Y4- or %-in. hemp rope 
pull-off bridle, to which 
the tow rope is attached. 
A 3%-in. hemp rope hand- 
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hold bridle of suitable 
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length is also spliced to 


TOP COVERING 





the handles. 
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The best planing angle 
is as flat to the surface of 








a SECTION A-A 








the water as can be main- 


tained without cutting in- Top and edge views of the hollow aquaplane, a cross section, 
to the waves. A standing and an enlarged detail showing how the sidepieces are rabbeted 


position about 18 in. for- 
ward from the tail, between the two rear 
intermediate ribs, seems to be correct. 
By inclining the board to right or left, it 
may be skidded completely across the 
wake of the towing vessel; by inclining 
acutely—“kicking” the board—and pull- 
ing up on the bridle sharply, the board 
can be jumped clear out of the water. 
This board has been used successfully 
behind a 16-h.p. twin outboard motor 
with a 14-ft. boat at 16 or 18 m.p.h., and 


behind a 16-ft. sport boat built by the 
writer from plans by William Jackson 
(P.S.M., July ’32, p. 67, and Aug. 732, p. 
78). The latter is powered by a 32-h.p. 
inboard motor with a 12 by 18 wheel, and 
pulls the board at better than 20 m.p.h. 

Because of its shape, the board has a 
natural rise at the start and a greater de- 
gree of flexibility in the water, especially 
for stunts, than a solid board of equal pro- 
portions. 
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The square stock rests in a V-shaped wooden 
block while the square corners are sawed off 


BAND-SAWING CORNERS 
OFF SQUARE STOCK 


IF A BLOCK is made similar to the one 
illustrated above, it is not necessary to 
take the time or trouble to tilt the band- 
saw table when cutting off corners of 
square stock to prepare it for turning on 
a lathe. Dimensions are immaterial, but 
the angle should be 90 deg., and each side 
upon which the wood to be cut rests should 
make a 45-deg. angle with the base. The 
block shown was made from a piece 4 by 
4 by 12 in. 

A small block should be nailed in the 
angle at one end of the cutting block to 
serve as a stop and keep the work from 
slipping when it is being pushed into the 
saw.—W. T. BAXTER. 





Marking initials on a tool with solution of 
copper sulphate crystals and salt in water 


TOOL-MARKING FLUID 
CONTAINS NO ACID 


Tue simplest tool-marking fluid that con- 
tains no acid can be made by dissolving 
12 grams of copper sulphate crystals and 
10 grams of salt in 40 c.c. of water, or 
approximately a teaspoonful of each of 
the chemicals in 2 oz. of water. The fluid 
is applied to the metal by means of a 
wooden stick, a pointed brush, or a sliver 
of quill from a feather.—R.W. 
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MOTOR boats up to about 25 ft. in 
length can be raised at the stern for 
making repairs to the propellers, struts, 
propeller guards, and other underwater 
parts by the use of a homemade boat jack 
like the one illustrated. 

The boat should be in shallow water 
close to a sand bar or bank so the 
propeller guard touches bottom. The 
bottom should be hard enough to pre- 
vent the jack from sinking, but if a 
hard bottom is unavailable, a wide 
board under the jack will provide a 
sufficiently firm footing. The up- 
rights, 30 in. long and padded, are 
placed under the boat, and a pole is 
attached to the jack to give more lev- 
erage. A pull on a rope fastened to the 
end of the pole then raises the stern, 
as shown. In this case, a weight of 
10 lb. attached to the end of the pole 
is enough to hold the jack down and 
the boat up. In fact, a 12-year-old 
boy is shown operating the jack, 
which illustrates the power of its 
leverage. The bow, of course, should 
be in water deep enough to permit it 
to go down as the stern goes up. 

The jack is constructed of 1 by 4- 
in. oak throughout. Heavier pieces 
may be used, but that only adds ex- 
cessive weight. Although the jack 
may be made any size desired, in this 


WOODEN JACK LIFTS BOAT FOR REPAIRS 


instance the short uprights are 30 in. long: 


the horizontal pieces, 6 ft., and the cross. 
pieces under the uprights, 4 ft. They 
should be put together with bolts, the up- 
rights being about 20 in. apart, or wide 
enough apart to give ample room in which 
to work.—ALBERT SCHANTZ. 





























Theassembled jack 
on the boat ready 
to be taken to a 
suitable beach for 
doing repair work; 
and, in oval, how 
it is put in place 
beneath the stern. 
A pole is fastened 
to the end of the 
jack and pulled 
down to raise the 
stern, as at left 


SANDING ROLL SERVES AS A SHAPER 


In THE absence of a woodworking shap- 
er, a bench lathe can be utilized to make 
simple cove-molding cuts in small stock. 
The method has proved entirely satisfac- 
tory for the quantity production of the 
shapes illustrated below, which were used 
as bases for photographs and photographic 
statuettes. 

A dowel is turned in the lathe to a 
diameter that will give the required cove, 
and a strip of medium grade sandpaper is 
glued on spirally. A 34-in. board serves as 





a table. At one end it is hinged to a block 
fastened on the workbench about 10 in. 
back of the lathe. The other end lies on the 
tool rest and can be raised or lowered to 
accommodate various thicknesses of stock. 
In use, the stock is pushed squarely 
against the sandpaper-covered dowel un- 
til the desired cove is produced. Stock of 
circular or oval shape is handled by nail- 
ing a strip of wood on the table behind the 
dowel to form a stop, which regulates the 
amount of cut.—GeErALp S. SEIDEL. 





Threeshapes molded in 
quantity by the. author 
without using a shaper 


The stock, resting on a temporary table, is pushed against the roll 
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Suggestions for Making 


KITES" 


Messengers and Reels 













ET your imagination and ingenuity have a 
Prva been U chance, the next time you build a kite. 
Bear el Here are a number of suggestions. Note par- 
: ticularly the pentagon box kite by Elwood 
Yeager, of Pasadena, Calif., and the reel he 
uses when flying it. The sailboat messenger 
2 at the bottom of the page is another novelty; 

7 when it reaches the kite, its sail is auto- 
= Below is shown an matically furled and it slides down again. 


airplane kite with 
a light frame of 


balsa and rattan By HI SIBLE Y 
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THESE KITES CAN 
BE BUILT UP 
INDEFINITELY 
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Paneled Cabinet 


ie 





Y OWN early experience and later 
other men at 

vork have led me to believe that 
many owners of small circular saws do not 


} 


observations ot 


use them to the best advantage. This is 
possibly due to the dearth of simple cit 
tailed information. Upon obtaining such 
t machine, one is presumably expected to 
be able to use it. 

The accompanying illustrations have 
been prepared to help beginners use a saw 
expertly and, at the same time, show how 
to make inexpensive paneled doors for 
cupboards and cabinets, since the average 
home seems to be forever short of cup- 
board space. Constructing the cupboard 
itself seldom offers difficulty to the aver- 
mechanic, but making a present- 






A 
NATIONAL 
HOMEWORKSHOP 
GUILD 
FEATURE 


By 
Reginald 
O. Lissaman 





EXTRA CUPBOARDS 
ALWAYS USEFUL 
No house has enough cup- 
boards, but it is easy to 
build extra ones. When 
two doors are used, as 
in this example, the so- 
called ‘‘meeting stiles” 
are usually left full 
width, but in fine cab- 
inetwork, their width is 
reduced for appearance 


able door is another matter. During the 
last four or five years the writer has made 
and sold at least 300 doors of this type. 
Besides long since paying for the saw, this 
work has contributed no small sum to the 
credit sheet of the workshop. 

A well-conditioned saw blade is, of 
course, essential to fast and accurate work. 
In order to avoid waste as much as pos- 
sible, I usually obtain but two sizes of 
stock—what is commonly known as “one 
by six” and “tone by four.’’ These measure 

4 by 55¢ in. and by 3% in. approxi- 
mately. The one by six, ripped down the 
middle, provides an excellent width for the 
door stiles and top rails. The one by four 
makes the bottom rails. 

Where the finished cabinet is to be 


A QUICK WAY TO CONSTRUCT 
THEM ON THE CIRCULAR SAW 


painted, the wood I prefer is well-sea- 
soned, straight-grained pine or spruce. For 
a moderately cheap natural or stained and 
varnished finish, select fir is excellent. 

We shall assume that we are to con- 
struct a door 24 by 36 by 34 in. Always 
follow the same system in obtaining meas- 
urements; this makes for fewer mistakes. 
The factory method is: Width first, height 
second, thickness last. 

Cutting stiles and rails to size. The 
width of the side stiles governs the length 
of the cross rails, as will be seen by a 
glance at the drawing, so we must cut the 
former before cutting the rails to length. 
Cut off a piece of one by six about 38 in. 
long. Dress both edges square, and rip 
down the middle. 

Place them with one dressed edge against 
the other and measure their combined 
width. They will measure, let us say, 556 
in. now, due to the loss by ripping and 
dressing. The width of the cross rails will 
be the door width (that is, 24 in.) minus 
the width of stiles (53¢ in.) plus 1'4 in. 
for joints, plus % in. to allow for fitting 
the finished door. (In other words the door 
will be 14 in. oversize.) This sums up to 
20 in. These rails are of the previously 
suggested widths. 

















Uda see 




















STILE(END VIEW “TENON IN GROOVE 


The parts of a paneled door, a simple type 
of tenoned and doweled joint, and an exag- 
gerated view to show why rails must be square 





Fig. 1. The first grooving cut. The saw is 
lel in background 


»y the large m 


Fig. 2. Second grooving cut, with the setting 
again graphically illustrated by the big model 


Fig. 3. A close-up of the third grooving cut. 
This is made to remove all the waste material. 
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and Cupboard Doors 


The first tenon cut. As the 
the saw is set to ‘‘take off” 
Fig. 5 (center). Second tenon cut. Be sure 
to test this as it governs the tenon width 


Fig. 4 (top). 
model indicates, 


Fig. 6 (bottom). Two cuts are then made at 
each end of the rail to form the shoulder 


Mark all stiles and rails on the face 
side with a face mark running toward the 
face edge as shown in the drawings so 
you will be able to determine either at a 
glance. This is necessary since in all the 
grooving and the first two tenon cuts all 
material moved over the saw 
with the face side against the rip fence. 
Have also a scrap piece or two to run 
through the various saw settings to test the 
joint measurements and fitting. If I re- 
peat some of these points later, it is for 
emphasis as they are important. 

Grooving all members of frame in the 
face edge. Uniformity and speed of op- 
eration demand that each step be done on 
all parts of the door frame or frames at 
the time the saw is set for that particular 
stage of the work. This avoids continual 
setting and resetting of the tool and is one 
of the essentials of mass production. 

When setting the saw for the various 


must be 


AUGUST, 1936 





joint cuts, I have accustomed myself to 
the habit of mentally saying “take off” or 
“leave on.” I shall follow this procedure 
here, as I have found it lessens the num- 
ber of mistakes. 

To make the first cut of the groove, set 
the saw so that it projects through the 
table 54 in. This cut is a leave-on cut— 
that is, we leave 1% in. of wood intact, as 
shown in Fig. 1. Measure 14 1n. from the 
point of a tooth that is set to the right, or 
towards the fence; then bring the fence 
to this location and lock it. Run all mem- 
bers over the saw at this setting with the 
face edge to the blade and the face side 
to the fence. Keep them snugly in place 
as you slide them over the saw. 

The fence is now adjusted to cut the 
other side of the groove. This is a take- 
off measure—that is, the measure is made 
from the tooth set to the left or away 
from the fence. A space of ™% in. is al- 
lowed from tooth point to fence (see Fig. 

This cut may have to be varied to suit 
the actual thickness of the '%-in. three- 
ply panel. It is seldom exactly 4 in. 

Adjust the rip fence now to remove the 
waste left in the groove as shown in Fig. 
3. This may take more than one cut, de- 
pending upon the gauge or thickness of the 
saw blade. This leaves us with all mem- 
bers grooved. 

Tenoning top and bottom rails. The 
tenoning is done only on the rails, so we 
shall now lay the stiles aside and place 
the former by the saw. The blade may 
be raised just a hair’s breadth more than 
the previous setting so that it will cut 4% 
in. or a little oversize in depth. This is 
done to assure a clean corner at the junc- 
tion of shoulder and tenon. Adjust the 
rip fence for a take-off measure of 14 in. 
to the tooth set away from it (Fig. 4). 
Cut the test piece first, running it on end, 
face side to the fence, over the saw as 
shown, (All circular-saw work requires 
the utmost care to guard against accidents, 
and this is especially true in regard to ten- 


re 
—_ 


Fig. 8 (above). The door is next assem- 
bled with the panel. If all joints fit 
well, one stile is removed and glue is 
put on tenons, shoulders, and grooves. 
Then the stile is replaced and that on 
the other side treated in the same way 


Fig. 9 (at right). Boring for the dowels 


oning.) Try the test piece against a groove 
to make sure that the tenon is going to 
be correctly placed. 

Figure 5 illustrates the second setting 
for the tenon. It is a leave-on cut, /% in. 
being measured from the tooth set to the 
right, to the fence. This cut determines 
the width of the tenon, so it is imperative 
that this cut be made on your test piece. 
Remove the waste from both sides with 
a hand saw, and try it for fit into a groove. 
Adjust the fence very finely, either way, 
till the saw cuts the tenon exactly the 
right width. Then run each end of all 
rails, as for the first cut, over the saw, 
with the face side to the fence. 

The width of the tenons now formed, 
we must remove the waste and form the 
shoulders. Lower the blade till it will just 
cut through the waste without touching the 
tenon when the rail is laid on the table as 
in Fig. 6. Adjust the cut-off guide for a 
perfectly square cut. Then adjust the rip 
fence for a take-off cut of 5¢ in. Place the 
rail against the cut-off guide and slide end- 
wise till it butts against the rip fence; it 
is now in position to be pushed across the 
blade. 

All the 
ner, but it is well 
ways from the face side first. 


shoulders are cut in this man- 
to remove the waste al- 
The reason 


is shown in an (Continued on page 91) 































Fig. 7. When the rails and stiles 
have been grooved and tenoned, a trial 
assembly is made and all joints are 
closely examined for fit and square- 
ness. At this time the frame is also 
measured to find the exact panel size 














You may think this is a full-size brigantine 
under sail, but it isn’t. It’s just a small 
lel, sailed by a concealed clockwork device 


The Yards Are Swung as if 
by Magic to Suit the Wind— 
An Old Alarm Clock Hidden 
in a Deck House Provides 


Power for the Mechanism 


By J. D. GARFIELD 


F YOU are one of the many thousands 
of readers who have constructed mod- 
els of square-rigged ships, barks, and 
brigs, you have probably wondered if it 
would not be possible to make a model 
that would actually sail. Why is it that 
sailing models are almost invariably yachts 
or schooners and not squareriggers? 

The answer, of course, is that if a 
_square-rigged model comes up into the 
wind, it will not “come about” unassisted 
as model sailing yachts will, but is “taken 
aback” and driven backwards, stern first. 
On the old sailing ships themselves, this 
did not happen because the yards of the 
square sails were braced around by man 
power. Therefore it 1s necessary to devisi 
some mechanism for a sailing model that 
will swing the yards in exactly the same 
way a crew Ol sailors would do it if the 
ship were full size. 

One method of accomplishing this ts 
suggested in the accompanying illustra 
tions. It gives an amazingly realistic el 
fect and has proved practically foolproof 
in action. The details would have to be 
modified to suit another model, but, in 


briet, the 


mechanism is as follows: 


The winding key of an old alarm clock 
is removed and cut off so that a sheet 
metal disk mav be soldered to it. Then the 


hub is screwed back on the spring arbor. 
The spring motor is installed in the fore 
castle hous 

\ slend vertical rod is placed just 
before the foremast, supported in top and 


The deck house with roof removed to show the 
crank disk and other parts of the controller 


bottom bearings so that it can turn. The 
yards of the square sails are attached firm- 
ly to this rod so they turn with it. Near 
the bottom of the rod is a lever arm with 
several holes, as shown. A wire crank.con- 
nects this lever and the disk in such a way 
that half revolutions of the disk alternate- 
ly push or pull the lever a distance suth- 
cient to give the rod a quarter turn, more 
or less, thus swinging the yards and sails 
to the correct angles necessary to drive 
the model on either a port or starboard 
tack when it heads into the wind. 

The swinging of the mainsail boom 
across the deck is what puts the mechanism 


Automatic 
“CREW” 


ON 


SQUARE-RIGGED 


SHIP MODEL 


in motion. In the model shown, the boom 
is a heavy copper rod to insure a more 
positive swinging over. One end of a wire 
toggle arm is pivoted to the boom as 
shown, and the other end slides back on a 
wire guide as the boom swings across the 
deck. In doing so, the toggle arm pulls a 
fine wire fastened, as indicated, to a U- 
shaped wire catch or “detent.” The catch 
is looped around through a hole in the 
L-shaped dog and extends back to the last 
wheel of the clock-movement train, where 
a downwardly bent end portion of the 
dentent is adapted to engage this wheel for 
the purpose of instantly stopping the 
movement. 

When the catch is drawn back, it simul- 
taneously moves the dog out of the notch 
in the disk and releases the last wheel of 
the train. As the disk makes a half turn 
and swings the yards, the bent end of the 
dog rides on the moving edge and springs 
back into the second notch. The bent wire 
end of the detent simultaneously engages 
the clock gear and stops the motion. Thus 
the energy needed to wind the clock be- 
comes, when the clock is running, the 
power required to swing the yards. 

When the boom again swings back across 
the deck in the opposite direction, the en- 
tire cycle is repeated, and the yards are 
swung back to the position they originally 
occupied. The yards therefore move in 
unison with the mainsail. 








; = HUB OF 


Fo | 
FORE YARDARM jt 
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When the mainsail boom swings across the deck, the dog and detent are drawn back. This releases 
the crank disk, which makes a single half turn and braces around all the yards on the foremast 
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GOLD-CUP WINNER! George Reis 
wound up E/ Lagarto to over 55 
m. p.h. to win the Gold Cup three 
times. He says:‘‘I eat heartily,smoke 
Camels, and enjoy good digestion.” 


‘‘CAMELS MAKE 
foodtasteso much 
better and help 
digestion,” says 
Claire Hunting- 
ton, efficient pub- 
lic stenographer. 


VICTOR HUGO RESTAURANT in Beverly Hills. As 
the guests pause between courses to enjoy Cam- 
els, Hugo himself nods approval. “ Our guests 
have made Camels the favorite here,” he says. 


MRS. WILLIAM HOLLINGS- 
WORTH, JR., of Los Ange- 
les, says: “Camels stimulate 
my taste, aid digestion.” 


Camels stimulate digestion in a pleasant, 


natural way...increase alkalinity 


The human digestion responds unfavorably to nervousness, 
hurry, and strain. It is definitely encouraged by smoking Camels. 

Scientific studies show clearly the manner in which Camels 
aid digestion. Using sensitive scientific apparatus, it is possi- 
ble to measure accurately the increase in digestive fluids — 
alkaline digestive fluids—that follows the enjoyment of 
Camel’s costlier tobaccos. This has now been done repeat- 
edly. The same studies demonstrate that an abundant flow 
of digestive fluids is important also to the enjoyment of food. 

Make Camel your cigarette. Experience the welcome sense 
of well-being they bring you. For a cheery “lift” and for 
digestion’s sake, enjoy Camels. They never get on your 
nerves. They are gentle on your throat. 


Copyright, 1936, R. J. Reynolds Tobacco Company, Winston-Salem, N. C 


COSTLIER 
TOBACCOS! 


Camels are made from 
finer, MORE EXPENSIVE 
TOBACCOS — Turkish 
and Domestic — than any 
other popular brand. 








By RONALD L. 


LMOST every amateur photographe 
tries, at one time or another, to 
take flash-light pictures. While the 

familiar method of opening the shutter 
with one hand, flashing the bulb with the 
other, and then closing the shutter works 
quite well with posed pictures, it is a 
trifle too slow for most purposes. Attempts 
at speed work by this method generally 
result in failure. 

Owners of expensive cameras have avail- 
able a number of satisfactory commercial 
synchronizers, which will work as fast as 
1/200 second. Those who have less ex- 
pensive cameras, with simple shutters, find 
synchronization a problem, because the 
commercial synchronizers are made for 
the so-called “set” shutters and also often 
cost more than the camera itself. With a 
little ingenuity, the owner of any one of 
the popular inexpensive cameras can make 
a synchronizer for flash bulbs that will 
work at “bulb” or 1/25 second. 

Simple shutters are so designed that they 
operate by the motion of a lever, which 
does both the setting and releasing of the 


*< COMPOSITION 
MOUNTING PLATS 





The synchronizer in place on a popular 
type of folding camera. When the shutter 


trip lever moves down, it strikes the 
spring contact and closes the battery 
circuit, thus setting off the flash at 
the instant the shutter is wide open 


The method of attaching the battery case 
own in the bottom view at the right 


hy 


is 


‘Photo flash 


YACRTONIZEL 


ADDED TO ORDINARY SNAPSHOT CAMERA 





IVES 


OPERATING SHUTTER 
SETS OFF FLASH 


The camera and synchronizing 
attachment are held as shown 
at the right. When not needed, 
the battery case, socket, and 
reflector are removed by loos- 
ening a single screw that fits 
the tripod socket. Below is 
an enlarged view of the clamp 
for connecting cord to switch 


contact, so ar- 


mechanism. A 
ranged that the circuit is completed just 
as the shutter opens, is the basis of this 
synchronizer. 

The contact may be made a part of the 


internal 


cable-release mechanism, or it may be 
made an integral part of the shutter mech- 
anism. The space available between the 
shutter shell and the frame of the camera 
is small, being about 1/16 in. A space of 


SCREW- 
RETAINING 
BRIDLE 


———— 


CONNECTOR 















about 14 by 11% by 3/16 in. on the front 
of the shutter, adjacent to the trip lever, 
may also be utilized. 

A plate of some hard insulating com- 
position is fitted to the front of the shut- 
ter plate and provides a mounting and in- 
sulator for the flash contact. The com- 
position must be cut so that it does not 
interfere with the rotation of the front 
lens, or extend so far downward that it 
interferes with closing the camera. This 
plate may be attached to the shutter plate 
without drilling any new holes in the shut- 
ter. Simply drill mounting holes in the 
composition to correspond with the screws 
in the shutter front plate, and use new 
screws through these holes. (Most shut- 
ter screws have the so-called “Elgin” 
thread.) The screw heads that are to be 
covered later by the contact strip should 
be deeply countersunk so they will not 
touch the contact strip. 

The contact strip is made of thin spring 
phosphor bronze, cut to an L-shape, with . 
the arms of the L about '4 in. wide. One 
arm should be about 1'4 in. long, the other 
34 in., the exact dimensions depending on 
the particular camera and shutter. The 
short arm should be bent at right angles, 
so that when the long arm is placed on the 
composition strip, the bent shorter arm 
will project through the gap between the 
shutter shell and the camera frame, as 
illustrated. 

Two slotted holes are cut in the con- 
tact strip, and the strip is placed on the 
composition plate. Set the shutter at “B” 
and push the trip lever down very slowly 
until the shutter just opens. Put the top 
of the contact strip in contact with the trip 
lever, move the strip laterally until it 
touches neither the shutter shell nor the 
camera frame, and (Continued on page 87) 
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FAST ACTION 





INDOORS AT NIGHT 








For the pictures you want, 
—when you want them 


¢ hw big fun of picture making is in 
having a camera that doesn’t need 
time off. Kodak Six-16 (f.4.5) lets you 
master every snapshot opportunity. 


Every hour of the day or night is 
picture-making time with this modern 
Kodak. No matter when or where snap- 
shot opportunities arise, you’re set with 
Kodak Six-16. 


Action shots ... scenes ... close-ups 
... even indoor snapshots at night, with 
Kodak “SS” Film and Mazda Photoflood 
bulbs, are easily within range of this 
Kodak. Take the restrictions off your 
snapshot making ... ask your dealer to 
show you this all-round, fine Kodak. 


FEATURES: 1/250-second Compur shutter 
with delayed-action timer, Kodak Anastig- 
mat 7.4.5 lens, eye-level finder. Makes 24x 
4%-inch pictures, costs $40. 





KODAK AUTO-FOCUS ENLARGER, MODEL B— The ideal 
enlarger for home darkroom —takes negatives up to 
4x 6 inches, is adaptable to film or plate negatives, 
enlarges from 1% to 3% diameters. Complete with 
lens, Photoflood lamp, paper holder, table clamp 
and set of seven flexible metal masks. Price, $40. 



















The eye-level 
finder frames 
the picture 
accurately 
when following 
fast action. 
When not in 
use it folds flat 
against side of 
camera. 








. 





The 4-section 
lens is a pho- 
tographic jewel 
.- ahigh-qual- 
ity, high-speed 
anastigmat 
that ‘‘makes 
good” under 
difficult condi- 
tions. 





Metal spools 
make the Ko- 
dak Six-16 the 
smallest roll- 
film camera for 
its picture size. 
No bulky wood- 
en spools to 
take up value 
able room. 


ch less than actua 


Mu 


EVEN IN THE RAIN 





| size 





The Compur 
shutter has 
eight speeds, 
from 1 to 1/250 
second. Has 
delayed - action 
timer so that 
you can get in 
the picture 
yourself. 
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NEW KODAK CATALOG 


Just off the press—1936 edition of the 
small Kodak catalog. Write today for your 
copy, Or get it at your dealer’s ... Eastman 
Kodak Company, Rochester, N. Y. 








Using Borrowed Current 

vy y 

To Start Your Car 
A car with a dead battery generally 
can be started easily by making use of 
the simple kink illustrated. The contact 
at the bumpers provides a mutual ground- 
ing connection, while the heavy, insulated 
wire connecting the two starter terminals 
completes the circuit. Whether it will be 
necessary to push one or both starter 
pedals to close the circuit will depend on 
the electrical hook-ups in the cars. As 
soon as the motor of the stalled car starts, 
the hook-up wire should be immediately 
jerked loose to break the connection be- 
tween the two cars.—M. J. H. 


Cotter-Pin Opens Valve 


INSTEAD of re- 

@*! COTTER moving the valve 

PIN PUSHED the next time you 
IN AGAINST . me ) 

want to deflate an 





VALVE PIN 
inner tube, just 
spread the legs of 
AIR VALVE a one eighth by 
_-HELD OPEN one-inch cotter pin 
slightly and push 
apni it into the valve 
—~compressep stem. The ends of 
the prongs will 
push down the 
valve, while their 
is ; springiness will hold 
Spreading legs of a 


the cotter pin in 
». S. 


hold the 
wide open 


cotter pin 


° ! 
air valve piace 


Protects New Radiators 


New radiators can be 
corrosion with a homemade 
potassium chromate and distilled water— 
two teaspoonfuls of the chemical to five 
and one half gallons of water. When the 
radiator has been filled, boil the solution 
for a minute or so by holding a newspaper 
in front of the radiator while the motor is 
PF. os 


protected from 
solution of 


running.—E. 





A solution of potassium chromate in distilled 
water guards new radiators against corrosion 


Short Cuts for Car 


Aheavy,insulatedwire 
connects the _ starter 
terminals of the two 
cars, and the bumpers 
complete the circuit 


Emergency Water Trough for Tube 


IN AN emergency, a spare-tire fender 
well can be used as a handy water trough 
for testing leaky inner tubes. Simply plug 
the drain hole in the bottom of the well 
with a wad of cloth or paper and fill with 
water. The partially inflated tube then 
can be submerged as shown at the right 
and rotated slowly until air bubbles ap- 
pear to indicate the leak. If no water is 
available where the inner-tube repair job 
is being done, enough for the test can be 
drained from the radiator without greatly 
impairing the efficiency of the cooling sys- 
tem—at least, until the withdrawn water 
can be replaced.—E. N. 







COWL PANEL 






“ 


KICK PLATE- 
Metal Kick Plates 
For Cowl Panels 

\FTER several years of continual scuf- 
fing and kicking, the forward edges of 
the cowl panels on most small cars are 
badly worn. To cover up the worn spots 
and prevent any further wear, I recently 
installed a metal plate at the lower front 
corner of each panel on my car. I cut the 
“scuffers” from sheet aluminum and fas- 
tened them in place with the same screws 
that hold the paneling. If desired, sheet 
fiber covered with leather could be used 
in place of the metal—D. J 














WTCTS 


NFLATED INNER 


BEING TESTED FOR LEAKS 








PAPER PLUG 
TO STOP 
DRAIN HOLE 





Spare-tire fender well filled with water for use 
in testing a leaky tube. Drain hole is plugged 


Cylinder-Head Guard 


WHEN removing or replacing spark 
plugs on a car fitted with an aluminum 
cylinder head, it is difficult to prevent the 
wrench from digging into the soft metal. 
To protect the cylinder head on my car, 
I cut-a large rubber washer from a piece 
of inner tubing to fit the recess.—E. E. S. 









CONE-SHAPED WASHER 
OF INNER-TUBE 
RUBBER PROTECTS 
ALUMINUM 
CYLINDER HEAD 


This simple trick protects soft aluminum cyl- 
inder heads from being scratched by the wrench 
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Forging spindle bolt heads. 


+ paseniened a Ford spindle bolt through the various 
operations of its manufacture and you will spend 
the better part of a full working day. From the time 
a piece of rough stock is sheared from a bar until the 
finished spindle bolt is produced, you will see 33 
different operations that will take 5 hours and 44 
minutes to complete. You will be impressed by the 
‘are and precision used in the various forging, ma- 
chining, grinding and inspection operations. 

And when that spindle bolt is finished it will be 
the best spindle bolt that men, money, machines 
and experience can make, 

The care taken and the precision used in the 
manufacture of Ford spindle bolts are typical of 
that used in the making of all Genuine Ford Parts. 
Quality materials, expert workmanship, precision 
machines, careful inspections are important in the 
making of a vital part such as the spindle upon 
which your safety depends — it pays to demand 
Genuine Ford Parts! 


Li 


a 
=~ 
~ 


magnification—1/1000 inch looks like 1 inch on the scale. 
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OURS and 


4.4. MINUTES 


Inspecting spindle boit diameter on visual indicator which has 1000 to 1 


FORD MOTOR COMPANY, DEARBORN, MICHIGAN 
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TO MAKE ONE FORD 
SPINDLE BOLT! 










This huge, semi-automatic machine with rotating table performs 
six machining operations simultaneously. 


When replacement parts are needed, you can 
maintain with Genuine Ford Parts the same high 
standards of quality and performance that were 
built into 
your Ford 
ear or Ford 
truck at the 
factory. 







Ford Spindle Bolt and 
Bushing Kits contain all 
necessary parts for com- 
pletely rebushing the 
spindles. Included are 
spindle bolts, bushings, 
thrust bearings, locking 
pins, nuts, felt washers 
and retainers. The com- 
plete kit costs less than 
when the parts are pur- 
chased separately. 






Heat-treated spindle bolt forgings from 
continuous type electric furnace. 
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Capt. E. Armitage McCann ¢e//s how to complete our 


Coast Guard Patrol Boat 





Half model of Coast Guard boat Atlanta with 205¢-in. hull mounted on a panel for hanging 
on the wall. The model is equally decorative when made with a full hull in the usual way 


HAVE ‘transferred my _ alle- 
ciance from destrovers to the 
new 165-ft.U.S. Coast Guard 
patrol boats. Smart tl ey have to be, not only 
in looks, but also in fact, because their rescue 
work is usually done when the elements are 
at» their worst. There are no finer power- 
driven craft than these Diesel-engined patrols. 

Working drawings for building a model of 
one of the boats, the Atlanta, were published 
last month (P. S$. M., July °36, p. 55), and 
he hull and some of the deck fittings were 
described in detail. We now continue the in- 
struction 

Alongside the casings on the starboard side 
is a rack for six fire extinguishers, a life-belt 
box, and two collision mats; on the port side, 
a life-belt box only. Anything in the nature 
of a box that stands on deck should have bat- 
tens under it. 

There are four other companion hatches, 
rounded on the foresides and with iron doors 
abaft. The aftermost but one is double width, 
with two doors. 

Abaft the funnels stands the vegetable 
locker, with ventilating slots indicated. At the 
foreside of the mast are the boat-gear boxes, 
and abaft is an oval ac- 
cess trunk, which is also 
the towing bitt. There is 
another access (or est ape) 
trunk for the engine room 
abaft the deck house 

The masts should not 
be more than 3/32 in. in 
diameter at the deck, so 
make them as thin as you 
can. A «ood idea is to 
make them of tapered 
brass rod Above them 


extend the flagpoles set 
in iron caps; they can 
be tied on wit! vire or 
thread. There should be 
an all-round lantern at 
the head of eact mast, 


two shining torward on 


the foremast and one 
ul it n the Iter- 
! t. ¢ beads do 
for thes thie ead 
( ing on pin point 
1 hie orine I 
red <¢ Phe I ! t 
Is i ( 1cr Il 
The anter r¢ r¢ 
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rod I Vir I ( 
soldered f I I es 
ot suc! ienethn t 
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will be tight when the yards are in position. 
To accomplish this, fasten them down on a 
piece of board the right distance apart and 
then solder on the wires. They hang from the 
mastheads with halyards and have guys from 
the ends to backstays. The knobs on their 
gear are insulators. 

The foremast has two lower and two top- 
mast stays leading to bolts in the upper deck, 
and lower backstays each side leading to bolts 
on the bridge deck. The aftermast has one 
stay and two backstays either side. All stays 
are tightened by turnbuckles, but they would 
be only \ in. long on the model. 

There is a wire from each of the antenna 
wires leading vertically into the lead-ins. Sig- 
nal halyards hang with small blocks from the 
stretchers and belay to cleats on the mast. 

The flagpoles have lanterns at their ends 
and the usual halyards. 

The anchors can be cast or cut from lead or 
other material. They are the usual Navy pat- 
tern. The chains, with about fourteen links to 
the inch, lead up the hawse pipes, over the 
windlass, and down the chain pipes. 

The windlass is shown in detail on the 


blueprint drawings published on page 57 





Dory in davits with surfboat below on skids, an¢4 other details. 
To save expense of buying stanchions, pins or nails may be used 


last month and can be made entirely from 
wood or metal. The centerpiece represents the 
Samson post and gearing; next are the wild- 
cats, which are recessed and toothed to grip 
the cables when hoisting the anchor; then the 
bearings and drums for heaving on lines; and 
abaft is the motor. Abaft and under the wild- 
cats, bore holes for the chain pipes to the 
chain locker. 

Both the three-inch and the one-pounder 
guns can easily be represented with two pieces 
of brass rod soldered together, and with others 
filed to shape for the stands, or the stands 
can be made from wood. I constructed brass 
guns on wooden mounts. 


HE plans call for two 19-ft: surfboats on 

one side and two 19-ft. dories on the 
other but, in practice, the patrols seem to 
carry the dories in the davits and the surf- 
boats on the skids. I hollowed out the dories 
and gave them thwarts and oars, and put fine 
calico covers on the surfboats. 

The davits stand in long deck sockets and 
are rather more sharply bent than is cus- 
tomary. They should have the usual two dou- 
ble-block falls and guys to bolts in the deck. 
The hanging boats will be steadied against the 
strongbacks, stretched between the davits, 
with rope gripes. When the boats are swung 
inboard, these gripes will lead to their oppo- 
site davits, above the lower boats; but when 
the boats are swung outboard, they will lead 
to bolts in the deck. 

The skids are of T-iron bolted to the deck. 
I merely used flat metal flared at the ends, 
bent to shape, and stuck in the deck, with a 
small eye soldered to each side of each for the 
gripe lashings. The latter I made as shown in 
a detail drawing, thus holding the boat down, 
and then glued wedge-shaped pieces in posi- 
tion for the chocks (cradles). 

Other details are the cut or cast mooring 
bitts and the mooring lead chocks, which 
are pieces of metal cut to shape and stuck in 
the deck. There are several gooseneck vents 
and standpipe oil fillers made of bent No. 18 
wire. On the afterdeck are two deck lights, 
and at the rail two more life buoys. 

All around the deck are handrails with 
stanchions. These are all the same height 
of 14 in. from the deck, but as the bulwark 
height varies, the number of rails are not 
the same throughout. At the forward sec- 
tion one-ball stanchions are used, along the 
waist three-ball,and aft two-ball, although 
here I used three-ball but with no wire in 
the lower holes. Forward I bent them to 
lie close to the bulwark and made them 
upright above the bulwark. Through the 
stanchion holes are threaded No. 34 wire 
or thread. At the gangways (side ladders) 
I used pieces of bead chain. 

The flags, when the boat is under way, 
are the Coast Guard flag at the fore, and 
the ensign at the gaff; when at anchor, the 
ensign is shifted to the staff, and the jack 
is hoisted forward. 


BROOM-STRAW RATLINES 
EASILY MADE 


On simp.iriep ship models, broom 
straws may be used for ratlines. Cut them 
longer than needed, enamel them black, and 
set in place while still sticky. They will 
adhere firmly to the shrouds and may be 
trimmed when dry. Lightly varnished 
straws may also be used for capstan bars 
and other parts that support no weight. 

J.H 
MONTHLY 
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OUTDOOR CLOTHES DRIER 
HAS BASKET PLATFORM 








As the lines become filled, the platform with 
the clothes basket is pushed around the post 


HE task of hanging up clothes on a laun- 

dry clothes tree or outdoor drier can be 
made considerably easier by constructing a 
simple revolving table and bracket for the 
basket and clothespin bag. The table, with a 
slight push, turns around the clothes post as 
the line above becomes filled, and not much 
bending has to be done. This results in saving 
a good deal of time and energy. 

To construct the collars upon which the 
platform revolves, take a block about 1 ft. 
long with the same cross section as the post to 
serve as a form. Center this piece in a lathe. 
Fasten a block of hardwood to each side, plac- 
ing the screws near each end and countersink- 
ing them deeply. Then turn the whole to the 
shape shown in the small perspective sketch. 
Set two more countersunk screws in each side 
near the center, and cut the piece into two 
collars of equal size. 

Remove the eight pieces from the square 
stock and fasten them to the clothes-tree post 
to form the two bearings upon which the table 
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How the drier, basket platform, and bearing 
collars are made. Note clothespin-bag hook 


supports revolve. Blocks with a round hole of 
the same diameter are then made and bolted 
around these bearings. To these blocks the 
table is attached as shown. The remainder of 
the work can be done by following the draw- 
ings—D. R. Tompkins. 
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THERE’S ONLY ONE WAY 10 GET 
GOLDEN PLY BLOW-OUT PROTECTION 


.. «fide on Goodrich Silvertowns! 


Pietro:“Y ou pay for my vegetables-yes?”’ 
Driver: ‘“‘Don’t worry. I’ll take care of 
you. After that blow-out I should be 
thankful I’m still alive.” 

a * + 


Figures don’t lie. Every year thousands 
of dollars are spent for damages—thou- 
sands of motorists are killed or injured 
when blow-outs throw cars out of con- 
trol. To trust to luck when jt comes to 
tires is to invite a serious, costly accident. 
Because when you spin along the high- 
ways at a rate of 40, 50, 60 miles an hour 
terrific heat is generated zmnside the tire. 
-Rubber and fabric begin to separate. A 
tiny blister forms. Bigger and BIGGER 
grows this invisible blister. Then it’s just 
a matter of time when, BANG! A blow-out! 


An amazing invention 


To protect you every new Goodrich 
Silvertown is built with the Life-Saver 
Golden Ply, a layer of special rubber and 
full-floating cords, scientifically treated 
to resist internal tire heat. By resisting 
this heat, the amazing Golden Ply keeps 
rubber and fabric from separating—it 
keeps heat blisters from forming. And 
when you prevent the blister you prevent 
the high-speed blow-out. 

Silvertowns also safeguard you against 
dangerous tail-spin skids with a specially 
designed “road drying” tread that acts 


| like the windshield wiper on your car. 


At the first sign of a skid the big center 
ribs sweep away water, giving the dou- 
ble outer row of husky Silvertown cleats 
a drier surface to grip. 


No extra cost 


If you need tires now—if you are going 
to need them during the next few months 
—don’t take chances. See your Goodrich 
dealer about a set of Golden Ply Silver- 


towns. They cost not a penny 
more thanotherstandard tires! eo = 
HEAT CAUSES BLOW-OUTS. 
PREVENT THOSE 
BLOW-OUTS WITH THIS 


HEAT-RESISTING 
GOLDEN PLY 














A million more motor- 

F FE ists pledged to safe 
8 driving is the Goodrich 

goal for 1936. We ask your co- 
operation. Join the Silvertown 
Safety League at your Goodrich @ 
dealer. He’ll get for you—free—a @ 





handsome red crystal emblem to 
protect you if your tail light fails. 











Goodrich Si! Silvertown 


With Life-Saver Golden Ply Blow-Out Protection 
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NON-STOP FLIGHT From 
NEW YORK TO LOS ANGELES 









GIVE HER ALL SHE'S 
GOT, Al WE'VE GOT 
TO SHAVE BEFORE THAT 
RECEPTION TONIGHT 









§ USED COLGATE 
RAPID-SHAVE CREAM 
THIS MORNING—BOY'! 
THOSE SMALL BUBBLES 
, GIVE SKIN-LINE SHAVES 
THAT LAST! COMFORT- 
ABLE, TOO! 


SAY YOUR FACE IS 
SMOOTH WHAT'S 
THE SECRET? 




















\ 


SMALL 
BUBBLES \ 
» Pe) SHAVE 
"4 


LEAVE 
STUBBLE 


MOST LATHERS are COLGATE RAPID- 
made of bubbles too SHAVE CREAM makes 


big to get to the tiny bubbles that 
base of the beard! get clear down to 
Air pockets keep the skin-line. Its 
the soap film from rich soap film soaks 
reaching the whis- your beard soft at 
kers. So the beard the base. Makes your 





shaves last longer. 


NEW YORK—AFTER THE TRIP BACK 


YOU'RE SURE RIGHT, AL | SHAVED 
WITH COLGATE'S IN LOS ANGELES 
THIS MORNING MY SKIN FEELS 
SWELL AND 
MOOTH AS Sil 


is only 4al/-wilted. 






















T'S STULL 








COLGATE *’SKIN-LINE’’ 
SHAVES LAST 
HOURS LONGER 


LARGE ruse | 
100 SHAVES | 


AO? CIANT Tune 
200 SHAVES 




















































Display of work by Newcastle (Calif.) 
Club, and some of its members. In circle: 
C. H. Russell and (right) P. F. Hirsch 


"A XHIBITIONS, dinners, outings, and 
kK other events brought to an end a suc- 
cessful and busy season for the major- 
ity of the clubs in the National Homework- 
shop Guild. A few of the clubs are con- 
tinuing their regular meetings through the 
summer. Others are planning to hold picnics 
or occasional get-togethers, but a large num- 
ber have recessed until September. 

Despite the advance of summer, twenty-six 
clubs have been organized and have applied 
for charters in addition to the twenty-seven 
listed last month. The organization of so 
many clubs in such a short time breaks all 
records since the Guild was founded in 1933. 

lo date the Guild has granted 245 char- 
ters to home workshop clubs in 44 states, 
Canada, and Puerto Rico. A further large 
increase is expected in the fall because the 
Guild is now in so strong a position that it 
does not have to ask the affiliated clubs to 
contribute any dues. The 
Guild is one of the few 
national organizations in 

hich membership is free. 

Shenango Valley Home- 
workshop Club, Sharon, 
Pa. The second annual ex- 
hibition of handicraft 
was held in the Sunshine 
Home recently. Women 
of the valley were invit- 
ed to submit needlework, 
but not for competition. 
There was a small ad- 
mission fee, and the pro- 
ceeds will be used to pur- 
chase material with which 
to make tovs. These will 
be distributed to unfor- 
tunate children at Christ- 


mas. Ribbons were Exhibition of craftwork by the St. Louis (Mo.) Homeworkshop Club 





NATIONAL 
HOMEWORKSHOP 
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Winds Up 


a Busy Season 
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awarded as follows: Furniture—first, M. J. 
Martin, bookcase; second, Gustave Englund, 
footstool; third, M. J. Martin, table; hon- 
orable mention, R. C. Martz, coffee table. 
Woodturning—first, Mike Bebech, ash tray; 
second, T. A. Davison, end table; third, Rich- 
ard Murphy, pipe rack; honorable mention, 
Mike Bebech, candlesticks. Novelties—first, 
Gustave Englund, table lamp; second, Lester 
H. Newell, long bow; third, Gustave Eng- 
lund, sewing cabinet; honorable mention, 
Lester H. Newell, toy furniture. Model mak- 
ing—first, Roy Marx, coach. Decorative met- 
al—tirst, Charles Fornander, copper vases; 
second, Charles Fornander, candlesticks; 
third, Charles Fornander, Italian wine jug. 
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Decorated metal—first, M. J. Martin, lamp; 
second, Gustave Englund, floor lamp; third, 
R. T. E. Bowler, ship lantern; honorable 
mention, R. T. E. Bowler, desk set. Home- 
made tools—Lester H. Newell, electric spot 
welder. Charles Fornander’s hammered cop- 
per vases were judged the most outstanding 
work, and he has been awarded the PopuLAR 
Science Montuty sterling silver medal. Vic- 
tor Kosa had made a 16-ft. inboard motor 
boat, but it was too large to get into the 
exhibition hall. 

Jacksonville (Fla.) Homeworkshop Club. 
The complete shop of the late Dr. Herrman 
H. Harris, consisting of all types of wood- 
working too!s and some special tools de- 
veloped fer working cold wrought iron, was 
willed to the Eastman Georgia High School 
as a memorial. “Dr. Harris was well known 
and liked in Jacksonville,” writes H. Van 
Buskirk, the club secretary. ‘“‘He was a heart 
specialist and considered one of the best in 
the southeast states. He had a keen interest 
in boys and was an ardent hobbyist and a 
clever workman. Somewhat handicapped by 
a heart ailment himself, he devised numerous 
means of achieving a desired result with the 
minimum of physical effort. He had the most 
complete home workshop in Florida.” 

Lambert’s Homecraft Boat & Mariners 
Ass’n., Chicago, Ill. This neighborhood boat 
builders’ club was organized recently and 
Alfred M. Majewski was elected president; 
Walter J. Majewski, vice president; Capt. 
Richard D. Lambert, secretary; Zigmunt 
Maiewski, treasurer. Each member has 
pledged to help supply material and use his 
spare time in building model boats and toys, 
which will be given to the shut-in children 
of a county hospital. 

Blanton Homeworkshop Guild, Lake Park, 
Ga. Officers of this new club are S. H. Car- 
ter, president; C. F. Seckinger, vice presi- 
dent; V. E. Dennis, secretary and treasurer. 

Brockton (Mass.) Homecraft Club. Since 
the club was started in March, the members 
have constructed a pipe rack, radio cabinet, 
wall plaque, and a metal picture stand. The 
interests of the group vary, including wood- 
work, leather work, metal work, and amateur 
radio. At present two members are con- 
structing a short wave receiver. 

Capital Homecraft Club, Washington, D. C. 
“The History and Romance of the Art of 
Bookbinding’ was discussed by George A. 
Simonds at a recent meeting. J. Chlopicki 
also spoke. 

St. Louis (Mo.) Homeworkshop Club. A 
very active winter season has just been com- 
pleted. There were demonstrations on wood 
turning, tool sharpening, and the circle saw 
by J. Murphy, high school instructor and 
honorary member, and demonstrations of 
silver soldering and metal hammering by C. 
Collins. Clubrooms have been acquired and 
are being equipped with a complete work- 
shop. Fifty-one projects were displayed in 
an exhibition held in conjunction with the 
fist Annual Convention of the American 
Physical Education Association at the Hotel 
Statler. 

East Side’s Homeworkshop Guild, New 
York City. Morris Kreiss is president; Sol 
Sobel, vice president; Emanuel Pollack, sec- 
retary; Nathan Kesselsmidt, treasurer. 

Club des Artisans Amateurs, Trois Riviéres, 
P. Q., Canada. New officers are as follows: 
S. O. Balleux, president; Maurice Richard, 
vice president; J. Henri Dube, secretary- 
treasurer; Albert Ricard, librarian. The board 
of governors is composed of Donat Belanger, 
W. Jaques, and Edmond Boisvert. Mr. 
Ricard exhibited a miniature cathedral at a 
recent meeting. 

Berkshire Homeworkshop Club, North Ad- 
ams, Mass. A model of the Great Republic, 
made by Everett Barton, secretary, from 
plans published in Poputar Science Montu- 
LY, was shown in a local hardware store and 
at a 4-H exhibit (Continued on page 82) 
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Yes, that’s the way all Union Leader 
smokers feel, Mr. Wortman. They 
cast their dime on the counter and 
boy, oh boy, what a haul they get... 
mild, old Kentucky Burley tobacco, 
fresh, fragrant and flavorful. Union 
Leader has the mellowness that ex- 


UNION LEADE 


THE GREAT 


Denys Wortman, Union Leader smoker; famous creator of “Morry Dick and Tue Duke” 
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pert aging alone can give to fine to- 
bacco... the smooth blending that 
has made P. Lorillard tobacco prod- 
ucts famous for 175 years. That big, 
red tin is surely packed with plenty 
of pleasure and it’s all yours for just 
a dime! (It’s tops for cigarettes, too.) 


P. Lorillard Co., Inc. 





AMERICAN SMOKE 
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DON’T GET 





EXCITED, MISTER. 


“We'll give you the best oil we can buy 
.. . but we can’t keep it from getting 
sludgy and tarry looking right after 
you begin to use it. That’s up to you!” 

“Sure it’s up to you! You’ve got a 
genuine Purolator Oil Filter under 
that hood. For about 8000 miles it’s 
kept your oil clean...so clean that for 
around half that distance it has even 
kept its bright natural color. But after 
about 8000 miles of driving, the Puro- 
lator is so full of the sludge, grit, dirt, 
hard carbon and small metal particles 
that find their way into an engine, it 
can no longer take this deadly stuff 
out of the oilstream. That’s when they 
begin to grind away at cylinder walls, 
bearings and valves...and good engines 


start on their way to the junk heap.” 


So remember this: 


RE-SERVICE YOUR PUROLATOR 
AFTER ABOUT 8000 MILES 





And for further information write 


Motor Improvements, Inc., Newark, 
New Jersey, Makers of 


PUROLATOR 


The Oil Filter on Your Motor Car 
LICENSED UNDER SWEETLAND PATENTS 


Important Notice 
TO OWNERS OF FORD V.-8 


Passenger Cars or Trucks 


You can now secure a GENUINE Puro- 
lator Oil Filter with all attachments, at 
a price of $3.25 plus a small charge for 
installation. Ask your service station. 








NATIONAL HOMEWORKSHOP GUILD CLUBS 


(Continued from page 81) 


in order to interest people in the club. Three 
sets of candlesticks, turned on a lathe by 
Beryl Barton, were also displayed. 

The K. ¥Y. Homeworkshop Club, Roxbury, 
Mass. Jordan Kadetsky is president; Eli 
Fox, vice president; Julius Robinson, sec- 
retary; Herbert Barron, treasurer. There are 
nineteen charter members. 

Mount Vernon (N.Y.) Homecrafters. John 
Stevenson was presented with an 8-lb. gavel 
for winning a contest on novel ideas. Willard 
Cunningham received a paper napkin holder 
as second prize. A new 24-in. jig saw, do- 
nated by the Recreation Commission, has 
been installed at club headquarters. Plans 
have been completed for a joint meeting 
with the Peekskill (N.Y.) Homecrafters. The 
members have decided to continue activities 
through the summer instead of suspending 
them as heretofore. 

Minneapolis (Minn.) Homeworkshop Club. 
All the members of this club belong to the 
Minneapolis Model Club, which recently had 
an exhibition at a local hardware store. Be- 
lieving, however, that there were more pros- 
pective members interested in other phases 
of woodworking and similar crafts, the group 
was changed to a home workshop club. Ray 
Jensen is president; Byron Pierson, vice 
president; L. E. Burgan, secretary-treasurer. 

Lamesa (Tex.) Homeworkshop Club. L. P. 
Stark has been elected president of this new 
club; Hardin Easterwood, vice president; 
R. A. Stuart, secretary; Edwin Easterwood, 
treasurer; Carlton Lee Tune, librarian. 

Cartier Homeworkshop Club, Montreal, 
Canada. Organized recently, the club plans 
an active summer season with monthly meet- 
ings. Charles ‘Patenande is president and 
Paul Denis, secretary. 

Santa Monica (Calif.) Homeworkshop 
Club. Dr. Frank C. Clark was elected presi- 
dent at the organization meeting held at his 
home. O. H. Uvaas was named vice presi- 
dent and Donald Howland, secretary-treas- 
urer. Dr. Clark demonstrated wood carving 
and Mr. Uvaas band-saw cutting. There are 
sixteen charter members. 

Brookhaven Homeworkshop Club, Chester, 


Pa. The following chairmen have been ap- 
pointed: Michael Gardner, tools and ma- 
chinery; George T. Whiteley, Sr., projects. 
Francis Jackson was named club _ photog- 


rapher and Mrs. Amie Whiteley, club libra- 
rian. George T. Whiteley, Jr., displayed a 
clipper ship he had made 

Lowell (Mass.) Homeworkshop Club. The 
members have decided to construct a motor 
boat to be powered with an automobile en- 
gine as their first project. It will be about 
18 ft. long 

The Hobby Guild, New Yorn City. Julius 
Singer is president; Morris R. Schenker, vice 
president; Charles Lorber, secretary; Murry 
Singer, treasurer. 

Patchogue (N.Y.) Model and Hobby Club. 
Officers for this year are William A. Rogers, 
president; John H. Murray, vice president ; 
Cyrus Ayer, secretary and treasurer; Winslow 
Eckert, instructor. 

Cedar Rapids (Iowa) Homecrafters Guild. 
R. L. Whelan is chairman; Dr. L. W. But- 
terfield, vice chairman; M. J. Prochaska, sec- 
retary; George T. McHardy, treasurer. 

Czecho-Slovak Crafts Club, New York 
City. The purpose of the organization is “to 
stimulate interest in combining American and 
Czecho-Slovak crafts, and to introduce and 
popularize them.” 

Wichita (Kans.) Homecraft and Hobby 
Club. The following officers have been elect- 


ed: M. H. Kerr, president; John F. Greider, 
vice president; J. B. Hurlock, secretary- 
treasurer; EE. Sefton, librarian; Mildred 
Gholson, club reporter; and W. E. Laird, 


club photographer. Ten men and seven women 


attended the group’s organization meeting which 
was held recently in the City Library, and 
there are now thirty charter members. Plans 
are being made for holding a local exhibition 
and a membership drive. Some of the occu- 
pations already represented in the club are 
clerk, dentist, optometrist, machinist, manual 
training instructor, jeweler, housewife, public 
stenographer, bank employee, draftsman, in- 
surance salesman, museum caretaker, florist 
employee, newspaper employee, press fore- 
man and artist.... Mr. Kerr, the president, 
has an unusual hobby of making handmade 
individualized desk sets for distinguished 
persons. He gained national attention with 
his hobby in February, 1934, when he sent an 
individualized clock to President Roosevelt, 
and he recently completed a desk clock of 
the same design for the Governor of Kansas. 

Roseburg (Ore.) Homeworkshop Club. A 
display of craftwork by members was held 
in a local hardware store in June. 

Nampa (Idaho) Homecraft Guild. E. L. 
Goodnight demonstrated a drill press at a 
recent meeting at the workshop of Glen 
Wright. William Talley displayed some speci- 
mens of various woods he had collected. A 
demonstration of woodturning was given by 
L. A. Wirth at S. G. Honstead’s shop. Frank 
Hurt gave a talk on television and electricity. 

Fall River (Mass.) Homecraft Club. A 
delegation from the New Bedford Woodcraft 


Club attended a meeting at the home of 
George Legault. Plans were made for an 
exhibition. 


Lincoln (Neb.) Homeworkshop Club. The 
following officers have been elected: Charles 
E. Booth, president; J. J. Buck, vice presi- 
dent; J. L. Witmer, secretary-treasurer ; 
Robert B. Dyer, librarian. The Board of 
Governors consists of Frank DuTiel, Albert 
Bietz, and H. W. Bradley. 

Brunswick (Me.) Homeworkshop Club. 
The members visited the Bowdoin Mill at 
Topsham through the courtesy of the Pejep- 
scot Paper Company. The program was ar- 
ranged by Earl Small assisted by Benjamin 
Burbank and Hollis Walker. 

Freeport (N.Y.) Craftsman’s Guild. Two 
exhibits have been held this year, the first in 
connection with the Freeport Housing Exhi- 
bition and the second at the school where 
meetings are conducted. Officers have been 
elected as follows: J. K. Pitcher, president; 
H. Bingel, vice president; G. S. Flint, sec- 
retary-treasurer; W. W. Kellam, librarian. 
The board of governors consists of T. W. 
Congdon, J. B. Cook, and W. A. Parker. 

Edmundston (N.B., Canada) Hobbyists 
Club. The first of a series of lectures on 
wood finishing was given recently by Martin 
Theriault, manual training director of the 
local high school. Members will hold a dis- 
play of their projects in the windows of a 
local restaurant. ... The center of attraction 
at the May meeting was a model steam 
engine built by Douglas Dunbar. 

Newcastle (Calif.) Homeworkshop Club. 
Announcements have been made in_ local 
newspapers that the club will give free toys 
to crippled and shut-in children of the dis- 
trict. P. F. Hirsch is in charge. 


WRITE FOR INFORMATION 
ON ORGANIZING A CLUB 


For complete information on how to 
organize a home workshop club in your own 
neighborhood, write to the National Home- 
workshop Guild, 347 Fourth Avenue, New 
York, and inclose a large (legal size) enve- 
lope, self-addressed and bearing a three-cent 
stamp. The Guild now charges no dues, and 
its services are given free to all home work- 
shop clubs affiliated with it. 
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VARNISHING FURNITURE 
(Continued from page 66) 


the brush against the edge of the door, while 
the entire brush is held vertical for back- 
stroking the work. A running stroke with the 
ends of the bristles would almost inevitably 
cause the brush to split, and the bristles would 
then mar the freshly varnished face portions 
of the door frame. 

As soon as the unit surface, as a door, 
drawer front, end panel, or top, is completely 
varnished, it should be “picked,” especially 
under home workshop conditions, in order to 
remove traces of lint or other foreign mate- 
rial which will occasionally find their way 
into even the cleanest of brushed jobs. 

For avoiding this dirt as far as possible, 
two methods are available: When the work 





Mr. Waring testing varnish ingredients. It 
is essential, he says, for amateurs to use 
nothing but the best of finishing materials 


is freshly dusted off, just previous to var- 
nishing, it is then very carefully and thorough- 
ly gone over with a commercial “tack rag.” 
Follow the manufacturer's directions as to the 
use and care of this prepared cloth, which re- 
moves and holds dust, lint, or other particles 
left by the duster. The use of a tack rag is 
definitely one of the tricks of the trade in the 
production of fine, clean work. Sprinkle the 
rag lightly with water from time to time and 
keep it rolled up in a piece of clean oilcloth or 
it will soon become worthless and hard. This 
is most important and should not be neg- 
lected even a minute or two. 

The second and final step is also a trick of 
the trade. For this operation get a No. 3 or 
5 artist’s brush with a long handle and with 
a tiny point of bristles about the size of the 
lead tip of a freshly sharpened pencil. Place 
the bristles of the brush between the lips, 
moisten slightly, and then withdraw in such 
a manner as to leave the bristles in a fine, 
close point, which is then used to slip under 
and lightly lift out traces of lint. 

For the beginner, it is sometimes difficult to 
distinguish between transparent dirt and bub- 
bles of the same size and shape. The bubbles, 
however, can be easily recognized because each 
will have a tiny “pearl” on top caused by the 
refraction of the light, whereas the dirt speck 
will appear the same throughout. Leave the 
“pearls” alone for if not too numerous they 
will all flow out, but take great care to lift 
out dirt and lint specks before the varnish 
begins to set. 

Another method of doing this same work, 
much in vogue with varnishers who feel that 
the varnish flows back better if picked with a 
ball of so-called ‘burnt varnish,” consists of 
“cooking” one part of varnish and seven or 
eight parts of ordinary brown rosin in a small 
tin can placed in a (Continued on page 85) 
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DENTISTS SAY, CHEW DENTYNE”™! We moderns 
kill our teeth with kindness — we eat soft foods — give teeth 
and gums too little healthful exercise. Dentyne is a big aid to 


mouth health because its special, firmer consistency encourages 
more vigorous chewing — stimulates circulation in gums and 
mouth tissues and wakens the salivary glands, promoting 
natural self-cleansing. It keeps teeth white and those telltale 
little chin muscles young and firm. 


YOU ENJOY THE FLAVOR FROM THE FIRST TASTE. 
The moment you open the Dentyne package, you get that de- 
licious, spicy aroma. It’s a superior chewing gum in every way! 
You'll appreciate too, its smart flat shape that fits so neatly 
into pocket or handbag — an exclusive feature with Dentyne. 


Keeps teeth white — 
mouth healthy 


DENTYN 


DELICIOUS CHEWING GUM 
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YOUR 
INITIALS 


FOR YOUR 









2 Sets of Initials 
in Gold and Red 


One for each side of car (: 

URE, he’s pointing with pride at those 
S smart new initials he just got from 
Du Pont. You, too, can get them—your 
own initials, in stylish, durable letters 
which you can apply yourself easily and 
quickly. They look just like those the coach- 
raakers put on the finest cars. 

And, of course, you'll want to polish the 
car before you install your initials. It’s such 
an easy job when you use Duco Polish. 
You just rub it on—and wipe it off! It soon 
cleans away dull Traffic Film, and makes 
the car sparkle like new. It’s quick—it’s 
safe—it works perfectly on all car finishes. 


HOW TO GET YOUR INITIALS 


Purchase a can of Duco Polish, 
Duco Cleaner or Duco-Wax, 
and send the tag (which you 
find on top of the can) with 6c 











in stamps, and your name and 
address, to DU PONT, Annex 
7, Wilmington, Del. We will 
send you promptly two sets of 
your initials, one for each side 
of your car. This offer is made 
for a limited time, and is good 
in the U. S. only. 










DUCO 
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POLISH 


for Duco, Dulux and Synthetic Enamels 
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KIT 28— 
U.S.S. Preston 


AVEN’T you often envied the friend 

whose mantelpiece or den is enhanced 
with a beautiful ship model? There is no 
need for envy, however, because you can 
build an attractive model of your own by 
obtaining one of our construction kits and 
following the blueprints and instructions. 

There are simplified models for the be- 
ginner and more difficult projects for the ad- 
vanced model maker. A wide variety of 
boats can be constructed, so whether you 
like the clipper ship of years gone by, the 
show boat that was once towed up and 
down the Mississippi River, a modern de- 
stroyer, or an ocean liner, you will find it 
listed. 

Each kit contains a complete assortment of 
carefully selected raw materials. The blocks 
or “lifts” for the hulls of all our standard 
models and many of the smaller models are 
sawed to shape, and the various strips of 
wood are cut to the correct width and thick- 
ness. Wire, rigging cord, brass, fiber, chain, 
and all other small supplies needed for the 
model are included. Preliminary work, 
therefore, is reduced to a minimum. 

The complete list of our construction kits 
is as follows: 


STANDARD SHIP MODEL KITS 


A. Whaling Ship Wanderer, 20'%-in....$7.40* 
D. Spanish galleon, 24-in.................006 6.95* 
E. Battleship U.S.S. Texas, 3-ft......... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartfora, steam-and- 

sail sloop-of-war, 33'4-in. hull........ 8.45* 
Q. Privateer Swallow, 12™%4-in. hull...... 4.95+ 
V. Clipper Sovereign of the Seas, 20'%-in. 

RUIN sasscnecahniiihahaci toca tun aaniiieimiellinanneiiit 4.954 
Y. Trading schooner, 17%-in. hull...... 4.90T 
2S. U. S. Navy Destroyer Preston, 31™%-in. 

eee ELE ee peer Nes 5.95* 
3S. Constitution (“Old Ironsides’”’), 21-in. 

DED aliczichistunidsnsasignacanesiasiasmamaaaninnen « 6.50* 





KIT U—Hispaniola of “Treasure Island” 
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ATTRACTIVE MODELS MADE WITH KITS 


4S. Clipper ship Great Republic, 31%-in. 
RE irr eee eeoreN eee Les mela 8.40* 
5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, % in. scale, the 
hull being 205@ in. long............c00 4.95* 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 





J. Clipper ship Sea Witch, 13-in......... 1.50 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6!4-in. .75 
O. Liner S. S. St. Louis, 11-in............. 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 

BN PO ecagtcticsivatsahigenaiabinesacvontia .50 
Z. H.M.S. Bounty, 114 in... 1.50 
1M. Show boat, illuminated, 14-in..... 1.50 
2M. Ocean freighter, 14-in...........sc000 1.50 
3M. Yacht Nourmahal, 8 Y-in........c000 1.00 





KIT 1 M—An illuminated show-boat model 


MISCELLANEOUS 
29714 


No. 4. Solid mahogany book trough 22% 
in. long, 914 in. wide, and 2434 in. high over 
all. Ready to assemble, with finishes........ 5.30* 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 334 in. high. 


Ready to assemble and stain included........ 5.75* 

No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included..................000 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2'4 in., sawed to shape. 
Paint, paintbrush, instructions, etc............. 


Nore: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 





| Popular Science Monthly, 

353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit 
I will pay the postman the price shown above 
plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.) 





Name 


Address 





(Print name very clear : 


If you prefer to send your remittance with 
| this order, we will pay delivery charges. Re- 
| by money order, check, or registered mail. 
offer is made only in the United States 


Phis 
and Canada. 
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VARNISHING FURNITURE 
(Continued from page 83) 


larger one containing boiling water. During 
the process, stir constantly with a wooden 
paddle or dowel rod until the mixture is well 
blended; then remove a drop and let it fall 
on a piece of glass. If sufficiently cooked it 
should form a pill stiff enough to allow 
molding into a ball of shoe-button size when 
worked on finger tips moistened with saliva. 
This ball should not be over 3/16 in. in diam- 
eter. Place it on the end of an applicator, one 
of those wooden rods about as large as the 
lead in a pencil used by doctors to apply cot- 
ton swabs in throat and nose examinations. 


HE prepared ball is held over the speck of 

lint, touched to it, and then quickly lifted 
off. It generally takes the lint with it and al- 
lows the still wet varnish to flow back into 
the hole in the film. In case the ball fails to 
lift the lint or dirt the first time, tap it lightly 
against the heel of the hand to make tiie 
burnt varnish sticky again, and once more 
touch the lint or dust speck. Once in a great 
while, a piece of lint becomes caught on a 
panel and cannot be removed. Leave it alone 
with the assurance that if the work is well 
dried and properly sanded or rubbed, it will 
not “pull out.” 

One of the hardest problems in dust and 
dirt control, it may be added parenthetically, 
is solved by sensible and adequate housekeep- 
ing. Have some quiet place prepared ten 
hours ahead of time and cleaned with a damp 
cloth and mop. See that the windows are 
tight and are left locked. Do not allow anyone 
to enter the room before you use it, and do 
not take visitors in to see your work during 
the drying period. Do not go in yourself if 
you can avoid it. 

It is best, if possible, to set aside a small 
room, at least temporarily; keep it clean; 
wipe the walls; wipe the window sills and 
frames; mop the floor; put weather strip 
across the door bottom if necessary. Wipe off 
all table and stand equipment taken into the 
room, and keep yourself as dust free as pos- 
sible. This means that you should dampen 
your hair with a wet comb; wear the crown 
of an old felt hat with the brim removed; 
take off your long-sleeved cotton shirt and 
substitute an old one with the sleeves cut off 
and hemmed, or wear a gym shirt. If you wash 
your arms before going to work, there will 
be little chance that they will shed any lint. 


FTER you have used the picking stick, 
under no circumstances must you re- 
brush the surface in case the hole does not fill 
up by having the varnish flow back into place. 
You have simply been too slow in your brush- 
work, and the varnish has set. To brush it 
again with fresh material would only result in 
a detestable condition known as “piling up.” 
Good brushing practice is aided by a few 
simple pieces of equipment. A paint stand 
with metal top and bottom shelves should 
be made as shown in a previous issue (P. S. 
June °36, p. 66). The design was de- 
veloped through years of study and constant 
use in the trade. 

Two of the accompanying photos show the 
work supported on a stand with a revolving 
top. It was made from a broken piece of 
drawing equipment. An old washing machine 
or dress form found in a junk yard or second- 
hand shop might furnish a similar tripod base 
for such a stand. Fitted with two or three 
sizes of metal-covered wooden tops, such 
equipment helps to turn out fine work under 
better working conditions. 

Last of all, see to it that the brushes are 
kept in clean containers; that their bristles are 
clear of the bottom; and that the level of the 
liquid is always up on the ferrule, so that par- 
tial hardening of the varnish cannot make a 
| “Seedy” brush. 
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SAY JUDY — WHAT'S 
EATING NED? WHY 
DIDN'T HE COME DOWN 


HE COULON'T. HE WON'T 
DO ANYTHING LATELY — 






















WHAT'S GOT INTO i WELL ILL BET 
YOU NED - WHY'D )| YOUD HAVE 
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WELL FOR CRYIN’ OUT LOUD — | 
IS THAT ALL THAT STOPPED 
YOU ?SAy¥- DON'T YOU KNOW 
FLEISCHMANN'S YEAST IS 
THE WAY TO FINISH 
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Don’t let 
adolescent pimples spoil 
YOUR chances for fun 


pPIMPLes can be real joy-killers to 
any boy or girl. Yet many young 
people have skin eruptions after the start 
of adolescence—from 13 to 25, or longer. 
During this time, important glands 
develop and final growth takes place. 
Disturbances occur throughout the en- 
tire body. The skin gets oversensitive. 
Waste poisons in the blood irritate this 
sensitive skin. Pimples result. 


Fleischmann’s fresh Yeast is a great 
help in correcting adolescent pimples. It 
clears these skin irri- 











. away. Eat 3 cakes daily, 
EF G7 one cake before each 





by clearing skin irritants little water—until your 
out of the blood 
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tants out of the blood. 
Then, the pimples go 


meal—plain, or in a 


skin is clear again. 
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THE END OFA 
PUFF-ECT DAY 





Lie’s too short and marriage too 
sacred to spoil them with a foul pipe 
and unholy tobacco. So we urge hus- 
bands to keep their briars sweet and 
clean and filled with Sir Walter Raleigh’s 
milder mixture. No woman ever re- 
coiled from Sir Walter Raleigh burn- 
ing fragrantly in a well-kept pipe. As 
a matter of fact, this gentler blend of 
better Kentucky Burleys makes men 
more attractive and women more 
yielding and admiring. Try a tin for 
the little woman’s sake . . . and your 
sake... and our sake. We honestly 
feel it’s the easiest-smoking, best- 
smelling blend ever offered for 1s¢! 


= 
Switc 








“SIR WALTER | 


“3 


FREE booklet tells how to make 


your old pipe taste better, sweet- 

er; how to break in a new pipe. 

Write for copy today. Brown & he 

Williamson Tobacco Corporation, j 
uisville, Kentuck ey Y-68 | 











SaaRNEOR NINO 


MAKE A PLATFORM OF 1.66. 
BOARDS ABOUT 7FT. x12 FT. 
DUMP TWO SACKS OF SAND, 


sreerenes 


MIX THE DRY INGREDIENTS 
UNTIL THE MASS HAS A 
UNIFORM GRAY COLOR. 

























wk | GALS.OF WATER AND 


ONE OF CEMENT a 
> MIX THOROUGHLY4 
on 


UPON IT. 
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Concrete for »; 
the Gsarden : 
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i BOLTS SET IN REENFORCING = ~F-4| 
‘ THE CONCRETE ONCRETE is so easy to cast in wood- RODS ak k 
oO LOCK THE HALVES en forms that it is an excellent mate- [Ss 7) FT Seek 
~ TOGETHER rial from which to construct substantial Peery SL 
pieces of garden furniture and flagstone CN ie 
jo Mou. walks. Properly mixed, it will last indefi- section 
b|2-4 nitely. In the accompanying drawings are 


suggestions for a bird bath, flowerpot, 


Roman bench, lily pool, flagstones, and 
fence posts. Dimensions may be changed to 
suit requirements.—Dick HIxon. 


i taatiaaaaaecaaaiiainiamaee lien . ieee 
FLAGSTONE SURFACES 

SHOULD BE MADE 
UNEVEN ! 










PEDESTAL IS 
CAST IN HALVES 
IN THIS MOLD 





MAKING THE 
CLAY CORE \ 
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BARS ; 

wooD SECTION THROUGH : 
TEMPLATE ~_ PEDESTAL TOP IN MOLD : 

7] 
| = S13 > OIL ALL MOLDS ‘ 
a ¥, BOLT- 10" —+2 =< THOROUGHLY : 

one — SS 
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HEAVY WIRE 
MESH REENFORCING 
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SYNCHROMIZER SETS OFF 
PHOTOFLASH BULBS 


(Continued from page 74) 


mark the outline of the holes in the contact 
strip on the composition plate. Drill the plate 
at the marked locations, and tap the holes to 
take small machine screws. (No. 2-56 screws 
are about right.) Screw the contact strip on 
the composition plate, taking care that the 
screws do not touch the shuttter plate, and 
adjust so that the trip lever just touches it 
when the shutter opens. Trim off all surplus 
metal, and make sure that the contact assem- 
bly clears as the camera is closed. 


HE battery case, socket, and reflector 

were made in one piece from a flash-light 
case, a standard socket (keyless), and a tin 
lamp shade. The assembly was mounted on a 
strip of 1%-in. brass as wide as the diameter 
of the flash light and about 5 in. long. This 
was attached to the camera by a \%-in. No. 
20 screw through the tripod socket. 

The case of a standard socket was sweated 
with solder into the lens ring of the flash light, 
the shell of the socket being connected to the 
case. A spring was soldered on the center ter- 
minal of the socket and bent around under 
the porcelain to contact the center of a flash- 
light cell. The lens ring, containing the socket, 
was screwed on the flash-light case, and the 
lamp shade on the threads on the socket case. 

After the spring had been removed from the 
bottom cap of the case, the cap was sweated 
onto the brass supporting strip. A disk was 
cut from insulating composition and placed 
inside the cap, and the spring attached with 
machine screws. The disk and base were 
drilled to clear an insulated binding post, the 
binding post screwed in, and the spring con- 
nected to it. With the cells in place, and the 
bottom cap screwed on, the socket could then 
be made “live” by connecting the binding 
post on the bottom of the assembly with the 
case of the flash light. 


HE end of the supporting strip was 

drilled to clear a %4-in. screw, and a cleat 
attached to the top at the edge of the camera 
bed to keep the flash assembly from turning. 
To prevent the possible loss of the %-in. 
thumb screw, it was fastened to the support- 
ing bar with a bridle made of 1/16-in. strip 
brass, as shown. The screw was put through 
the strip, and a collar pinned on; then the 
strip was bent to fit and screwed on the sup- 
porting bar. 

Connection between the terminal on the 
bottom of the supporting bar and the contact 
strip is made with a flexible cord, armored 
with windshield-wiper tubing. To fit the in- 
sulated terminal on the flash assembly, a cord 
tip was used. At the other end, no standard 
connector being suitable, a screw clamp made 
of insulating composition and alarm-clock 
parts was used. 

Operation may be checked by substituting 
a 1\%4-volt flash lamp for a photoflash bulb. 
To test synchronization, remove the film from 
the camera, place the flash lamp in the socket 
(using an adapter), and in a darkened room 
look through the back of the camera as the 
shutter is tripped. 

Exposures when using flash bulbs are not 
critical. There is a latitude of 25 percent in 
either direction with the following data, which 
is for film of the panatomic type. 


Aperture Distance 
5 ft. 7.5 ff. 10 ft. 15 ft. 

F/5.6 S L 

8 S I 

11 S L 

16 L 

Note: S stands for the small size or 15-cent pho- 
toflash; L for the large or 25-cent size. 

When supersensitive panchromatic film is 
used, the same density negatives will be ob- 


tained with half the exposure. 
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INVENTORS 


SMALL IDEAS MAY 
HAVE LARGE COM- 
MERCIAL POSSI- 
BILITIES 


Ideas do not have to be compli- 
cated to be profitable when Pat- 
ented. The 5c and 10c stores 
flourish on simple Patented pro- 
ducts which are commercially 
successful. The zipper, safety pin, 
thumb tack, paper clip, collar but- 
ton—all are simple, yet familiar 
inventions—brought their inven- 
tors rich rewards. If you have a 
@  Patentableidea—actto protectit. 


DELAYS ARE DANGEROUS ® 
IN PATENT MATTERS 


The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to se- 
cure a Patent. If you have an idea, you should send 
for this book AT ONCE. Remember, inventing an ar- 
ticle is one thing—securing the exclusive right to manu- 
facture it, use it or sell it is another. Without a U. S. 
Patent, you cannot expect to reap the profits that your 
invention may make possible. Send at once for this 
book. After you get that, you'll know exactly what 
to do to protect yourself. 


RECORD OF INVENTION 


BLANK EP EE 


When you place your idea in our hands, we are in 
osition to proceed at once to secure protection 
or you. ur fees are reasonable, and, if you 

desire, we can arrange convenient terms of 

payment. 


We will send you our Record of Invention 
form FREE. This blank will enable you to 
make a sketch of your idea in proper form 
and have it witnessed in such manner that 
it may be of value to you as evidence 
should the occasion for evidence arise. In 
our book, we tell you how to use this form 
to protect your interests. 































































































Every year thousands of Patents are granted. Very 
ew, however, represent the discovery of entirel 
new principles. Most of them provide new sake 
of doing some everyday thing in a better way. These 
improvement Patents offer large chances for profit if 
commercially useful. The business world wants im- 
proved products and services. 


Ths FREE 
BOOK TELLS HOW! 


How your Patent Application is made; 
what kind of sketches or drawings are nec- 
essary; what other papers must be made 
out; how the Patent Laws protect you; why 
it is important to avoid loss of time in get- 
ting your application filed; and many other 
important points. Even a very simple idea, 
if new and useful, may prove very valuable. 


You may have much to gain and nothing to 
lose by sending for this me TODAY. 


CLARENCE A.O’BRIEN 


& Hyman Berman 
887 Adams Building 


WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 


Please send me your FREE BOOK, ‘‘Patent Guide for the In- a 
ventor’’ and your ‘*‘Record of Invention’’ form, without any cost 
or obligation on my part. 


NAME 
ADDRESS 


OUR LOCATION IN 
WASHINGTON 


Our offices in Washington are 
convenient to the Patent Office, 
and we and our assistants can, 
therefore,appearpromptlybefore 
the officials and Examiners. 










REASONABLE FEES 
AND CONVENIENT 
TERMS 


We have served thousands of in- 
ventors in all parts of the United 
States and we are able to serve 
you very reasonably and extend 
liberal terms of payment. So 
don’t waste valuable time. 






























(Important: “Write or print name plainly.) 
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SAVE MONEY ON YOUR 
HOME REPAIRS (qemu 
REPAIRS 


Ouick,easy,dependable | Qj 














































































ways to make over im | 
} f } moot wos 
100 of the commonest i 


emergency and routine 


with © 2 














household repairs are | SMOOTH-ON 
explained in this free 

hooklet . Write for 
JOORUCE. FREE BOOK 





VERY household-  [ smooTH-ON 

er has his un- . A 
lucky days, when a 
something suddenly L aa 
leaks, breaks or Loose handles 


comes apart, but 

you can laugh at many such emergencies and 
save much money if you keep a can of Smooth- 
On No. 1 handy and do your own repair work ! 


, Smooth-On No 

SMOOTH-ON - 1, applied without 

6 ») ) heat and without 

— special tools, hard- 

—s “ft tr .| ens into metallic 

AU Jr) | iron and holds on 

c aes | any metal. It of- 

| Aa }) }, 7 fers the simplest 
J ii AZ 

~ ~ a means of stopping 


* water, steam or gas 

Cracked pipes leaks, and is ideal 

lor use on pipes, 

boilers, tanks, heating systems and automobile 

radiators, kitchen utensils, etc. The repairs can 

usually be finished before a professional fixer 
could arrive, and at a 





very small fraction of 
the cost of an outsider’s 
work 


Resetting a loose han 
die, lock, hinge, stripped 
screw, bolt or nut with 
Smooth-On No. 1 sel- 
dom takes more than TE 
several cents worth of beose screws 
material and a few min 
utes of time, but the repair holds like new 








Properly made Smooth-On repairs are per 
manent, avoid labor expense, often avoid buy 
ing a much more expensive renewal part, and 
you have the satisfaction of knowing that the 


work is well done 


\ dollar saved is a dollar earned, and the 
money you can keep each year by utilizing 
Smooth-On No. 1 at every opportunity is a 
substantial sum. Perfect results require only 
that simple instructions be followed 
Get the free booklet by returning the coupon, 
and buy Smooth-On No 
1 in ; 
can from any hardware 









store or if necessat from 


, j ; 
us direc 





SMOOTH-ON MFG. CO., Dept. 58 
574 Communipaw Ave., Jersey C ity, Wes Be 


Please send the free Smooth-On Repair Book. 


TE 62 pclae enee Senedd 
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CAS-DRIVEN ARC WELCGER 


COVERNORS 


ELECTRO MACNETIC 








| 
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yvaranteed Term f desired Writ 
SHRADER ELECTRIC CO., INC. 
847 East 3ist Street Los Angeles, Calif. 


FIVE-CANDLE LAMP OF SEVEN SHAPES 


(Continued from page 58) 





Using the drill-press shaper attachment to 
round the edges of the upper links, which 
are tacked to a template of thicker wood 


uppermost) and also on one disk. If this 
is done on a shaper, saw out a guide block 
of 1-in. stock to the same shape, and on top 
of this tack the link to be molded. The 
links used underneath have only the upper 
corners rounded. 

Six feet are required for this lamp. They 
consist of forked blocks notched on the 
undersides as shown. An easy way to cut 
the 7/16-in. cove in the front of a foot is 
to do it on a molding head used on a cir- 
ular saw, with the end sliding against the 
fence, and the sides gripped in a hand screw. 
[his gives ample holding power and keeps 
the fingers out of danger. The smaller coves 
are cut on a spindle shaper, or a drill press 
adapted for shaping. If you have no equip- 
ment for making moldings, omit this detail. 
The rest can be done with ordinary machines, 
or by hand. 

The parts are finished before assembly. A 
satisfactory finish is to give the walnut parts 
one coat of thin white shellac and rub them 
down lightly with fine steel wool to remove 
any raised grain. Then mix a stiff paste of 
furniture wax and pumice stone and rub it 
well into all surfaces. When this filler has 
dried until the pumice shows white, wipe 
off across the grain with a cloth, and polish 
by rubbing. The antique effect thus obtained 
is very attractive. The candles are given 


pee « W A q 
Siejeiet Ott Ct, 
ON) OOO, - oy QO 


Diagrams showing the seven ways in which 
the candles may be arranged to form lamps 


three or more coats of ivory enamel, all 
undercoats being lightly sanded. 

To assemble, lay the candleholders in a 
row, and slip an upper base disk over the 
tenon of the one at the left. Link the next 
two, and then the last two. Now cut waxed- 
paper washers about ™% in. wider all around 
than the links and disks and force them over 
the tenons to prevent glue from reaching the 
upper links. The holes should fit snugly. 
Coat the tenons with glue, apply glue to the 
holes in the lower links, and put them on 
a link over the two candleholders at the left, 
another link, and lastly a disk. This effectu- 


ally joins the candlesticks together while per- 


mitting them to move to the shape desired. 


When the glue has dried, tear out the 
waxed-paper washers, and nail onto the 
ends of the tenons sheet-iron washers 1% 
in. in diameter. Also glue the candles into 
the holders. 

Use weatherproof sockets for the candles. 
Crack the composition shells with a hammer, 
strip off the pieces, and splice out the pig- 
tails with short pieces of lamp cord. Tape 
the joints, threading the wire through the 
fixtures. Cut a jacket of heavy fiber paper 
to inclose the screw part of a socket and push 
it into the candle until it seats with the up- 
per edge showing about \% in. 

One end socket can be connected directly 
to the cord for the lamp. The others must 
be spliced into this wire, but they can be 
connected in pairs, thus the insulation will 
have to be removed from only two places, 
instead of four, as would be the case if the 
sockets were separately connected. These 
joints must be taped and pressed as com- 
pactly against the underside of the base as 
possible. 

To set up the lamp, bend the base into the 
shape desired and push the foot forks over 
the tenons. The washers prevent them from 
slipping off the ends and turn them into 
sufficiently rigid mounts. They may be 
pointed in any direction desired, to adapt 
them to the form the lamp takes. 

Fit the candelabra with flame-shaped 
bulbs.—Epwin M. Love. 


ANTIQUE BOOKSHELF HAS 
BLUE MIRROR BACK 


(Continued from page 59) 


on the wood with rubber cement. In using 
this cement, apply a coating to both wood 
and pattern and allow the coating to dry 
thoroughly. Then place the paper carefully 
in position and rub out any entrapped air. 
The two sides should be tacked together 
with %-in. brads through the waste strip at 
the ends, and the quarter of the design cut 
in both pieces at once, as shown in one of 
the illustrations. Temporarily separate the 
sides and after smoothing up the sawed out- 
line, use the second piece as a pattern to 
complete the design. 

Do all possible scraping and sanding be- 
fore gluing the sides and shelves to the 
back frame. 

As the application of the standard stain, 
filler, and varnish (Continued on page 8g) 





The two panels are tacked together, a quar- 
ter of the design sawed, and then one panel 
is used to mark the full design on the other 
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ANTIQUE | BOOKSHELF HAS 
BLUE MIRROR BACK 


(Continued from page 88) 
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How parts are grooved. A saw, vertical 


spindle shaper, or routing cutter may be used 


scroll-sawed work 


is very tedious work on 

and in interior corners, the use of a different 
type of finish is suggested. This consists of 
a commercially obtainable stain and wax 
carried in a penetrating oil, which give a 
finish closely approaching the results ob- 
tained by old-time methods. This is flowed 
on copiously with a soft brush and rubbed 
in with a rag after a half-hour interval. Two 
or three applications may be used at inter- 


vals of at least a day. 

The hangers are simply metal straps with 
two countersunk holes for ™%-in. No. 4 screws 
(for attaching to the ends of the corner 
posts) and 16-in. holes in the extended 
portion for long, thin screws into the wall. 
The projecting portions may be finished with 
dead black enamel 

The mirror should lie flat in its rabbet so 
that no strain will be placed on it when the 
retaining stops are bradded in place. A layer 
of thin cardboard over the mirror back is 
recommended to give a cushioning effect and 
to protect the mirror coating from being ac- 





cidentally scratched—Donatp A. PRICE. 
List of Materials 
N 
Piece Description T. W. L 
2 Sides 14 6-7/16 21 
3 Shelves 1 6-5/16 12% 
2 Cornerposts 34 21% 
1 Headpiece 
(over tenons) 34 25% 12% 
1 lailpiece 
(overtenons) 34 134 12% 
1 Mirror, 
plate glass { 12 18! 
2 Mirrorstops 3/16 3/16 18 
| Mirror stop 16 3/16 12 
1 Cardboard 
backing ] 18 
4 Metal hangers 1/16 8 2 
Note: All wood to be mahogany or walnut. 
The dimensions are given in inches and repre 
sent finished over-all sizes 











SCRAPS OF ELECTRIC CONDUIT 
MAKE USEFUL BRACES 

SHORT sections of thin wall electric con- 
duit make excellent braces, hangers, and sup- 
ports. Beat the ends flat and drill for mount 
ing holes. The flattened ends may be bent 
around conduits and drawn up tight with a 
bolt; the other end anchored to wall, ceiling, 
or another conduit. Short scrap pieces make 
excellent angle braces for shelving, platforms, 
and the like when mounted against a wall. 
The rigidity of tubing used in this manner is 
equal to, and often better than, strap iron; 


| 


and because of its lightness and ease with 
which it can be drilled and bent, it can be 
installed much faster than strap iron. 

a a eer 7 
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“I saw it coming...a_black 
squall pounding down on a flat 
calm,”” writes Edgar L. Hock- 
ing.’ No wind yet, so I couldn’t 





run for shore. Nothing to do 
but reef and take it! 

“But when she hit, the squall took me. 
Slapped down by tons of solid green water, 


| that little 14-foot sail boat rolled over. 


Unable to swim, I clung to the bottom 
through black hours, my teeth chattering 


| and numbness creeping gradually over me. 


| 





*“‘Not a light showed anywhere, only the 
cold heaving sea, the dark, cloud-ridden 


EVEREADY 
BATTERIES 


ARE FRESH 


Gram. vere 
BATTERIES 


National Carbon Co., Inc., 


30 East 42nd St., New York 





NOV. 1936 


4 
Bs 
5 

Ze 
26 
Prd 
ay 
5 
a3 
es 
° 

at 4 
é 



















“She Tore at Me with the Clammy Claws 


of Death”. 


Edgar L. Hocking Clings for 
Hours to Overturned Boat... 
Numb and Exhausted, He 
Cheats a Sailor’s Grave in 
Long Island Sound. 








sky and the icy gale that tore at me with 
the clammy claws of Death. 

“*There seemed little use of holding on 
any longer... when a searchlight from a 
distant boat cut through my despair! With 
all my strength I shouted for help. Finally, 
that bright finger of light pointed me out. 
If I could hang on just a few more minutes, 
I would be saved!. . . Safe aboard my res- 
cuer’s boat, I said it was a good thing he 
had a powerful searchlight. 

“‘He picked a long-range, five-cell 
Eveready flashlight off the chart table and 
said, ‘Here’s my only searchlight.’ 

“‘And was I glad those batteries were 
fresh when he bought them, with plenty of 
life and power left! Yes, they were 
Evereadys too... I took the trouble to 
find out.” 


Once more the DATE-LINE is a LIFE-LINE 























GOOD MORNING | 
DOCTOR. WHAT 
CAN 100 FOR 






YOu? 


















} NEED SOME 
FLASHLIGHT 
CELLS 








YOU WANT DATED 
EVEREADYS DONT 


I CERTAINLY DO. 
THE LONGER LIFE 
IN EVEREADY 
5 | BATTERIES Has 
GIVEN LONGER 
LIFE TO PLENTY 
OF PEOPLE IN 
THIS COUNTY 























» 


Wy 


if 


& 


THAT'S A GOOD a ( 
DOCTOR, IWISH 1 
COULD WRITE THAT 

ON MY WINDOW! 
MAYBE EVERYBODY 
WOULD REALIZE 
THEN THAT FRESH 
BATTERIES HAVE 
MORE PEP. 
THAT DATE LINE 
IS AREAL PRO- 
TECTION 


































“© 
























This is weitee in 
one inch — the 
smallest adver- 


WHAT T CAN YOU DO 
tisement accepted ~~ WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment, tools, games, puzzles, etc., to sell, 
—< for firms looking for a ents. Inch advertisements like this 

st $35.00. They pay wel! because they are seen and read by 
400, 000 wide-awake men every month. Interested parties are 
invited to address the vig reg, Department, Popular Science 
Monthly, 353 Fourth Ave., New N.Y. 














Automobile Racing NFW BOOK 


( Fourth Edition) 
Nine Chapters 
pionship cars 


66 illustrations, dirt, midget and cham- 


and drivers. How to build cars and bodies 


14 working drawings. Converting 
stock cars to 135 m.p.h. racers. 
Answers all questions on speeding 
up cars, balance, speed, revs, rules, 
specifications, track records, et« 
Postpaid $1.00 C.0.D. $1.12 


Order NOW 
Madisonville, 


Ray Kuns, Dept. D, 
Cincinnati, Ohio. 

















Lower Power Bills 75% 











Reduce Fire Hazards 100% 
All WITTE Diesel users report big savings and 
almost unbelievable economy. Fuel cost per 
horsepower only 2 cents per day. Streamline de- 
sign. Cash or liberal terms. Immediate Delivery. 


WITTE DIESEL LIGHTING PLANTS- 
er D.C. 
for less than ONE CENT per KILOWATT. 


222 C Oakland Ave., 




































AX. 
Furnish Electric Light and Power 
WITTE ENGINE WORKS 
KANSAS CITY, MO. 
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LOW-COST PURCHASE PLAN! 





AT LAST anyone can own a New Royal Port- 
able Typewriter! Prices are low now and 
terms are easy—only a few cents a day! 


Brand-New Genuine Latest Model 


NEW ROYAL PORTABLE 





GREATEST VALUE 
IN ROYAL'S HISTORY! With many exclusive 
improvements, including Touch Control—‘‘it 
adapts the key-tension to your exact finger- 
pressure;” Finger Comfort Keys; Standard 
Office-style Keyboard. Easy to use. Perfect for 
student, teacher, or business man. 


ACT QUICKLY! 


LEARN TOUCH oo 
FREE! this summer. Type like 
oupe rt in the fall, be rez ade 


for school or business. 
Royal’s simple system shows you how 
—free with every New Royal Portable. 
CARRYING CASE. Handsome. Compact. <3 
Typewriter easily and quickly removed. 
May also be used as extra luggage case. 
*Trade-mark for key-tension device 










| 





SN 


Don't Delay-MAIL TODAY! 


Royal Typewriter Company, _ Dept. PS-86 
2 Park Avenue, New York Cit 

Please give me details concern ine special low-cost 
purchase plan on New Royal Portable. 





Quote trade-in allowance on my 
Typewriter, serial number 








City State 














Build Your Own 


Trailer Mm name 





‘ Complete ! ! 


ue r t them and what bad At 






ro fir MOTOR ( AR TR \II 
nS} l 


5 Dept. 18, J.B. LineinesttCe. 
\ 227 South Gth St. 
a\ Philadetphia, Pa. 


— ~* ne hac 


GAS ENGINES 


for Model Airplanes — Boats 
At the lowest price ever offered! 


motorse ever cor we tee d Ha: bro 








rds for amazing performar 





»or atte include 
for illustrated catalog inc t inform 


G. H. Q. MODEL AIRPLANE CO. 


564 Southern Boulevard Dept.S New York, N. Y. 
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OR lapping bores of cylinders, sleeves, 

and similar parts, the work preferably 
should revolve, not the lap. Best results are 
obtained with a vertical set-up. 


BLUEPRINTS MAKE 


OU can double the pleasure you get out 

of your home workshop by using care in 
choosing good projects to make. Whenever 
you are in doubt as to what to build next, 
consult our blueprint list. Some of our most 
popular blueprints are listed below, but a 
complete list may be obtained by sending a 
self-addressed stamped envelope. 

Our blueprints have been prepared by ex- 
perts and are, for the most part, 15 by 22 in. 
They cost 25 cents a sheet (except in a few 
special cases) and should be ordered by num- 
ber. The numbers are given in italic type and 
follow the titles. When two or more numbers 
follow one title, it means that there are two 
more blueprints in the complete set. 


SHIP AND COACH MODELS 


{Construction kits are available for) 
{ e of these models. See page 84.) 


wantinn ore Clipper (8-in.), wooden sails, 





eae ek SES Re 25 
I “Texas (3-ft. hull), 197-198-199- 
Juli ichiinitineniagiahdaidiiininianndaliicnaiiabiaiieiionianeintenibi 1.00 
Caper, «2 Gre at Republic (31%-in. hull 
272-273-2 | ERE FS 
Ctteser Ship “Ee ee i So: : ae -50 
Coast Guard Patrol Boat (205%-in.), 286- 
DUTT citisiinaieitilnidasidapatencadiieilldieliaiecenbiismaanbaeanasiia -50 
Constitution (21-in. hull), 57-58-59-R........... 1.00 
Freighter, Ocean (14-in.), 271..........ccccccccseseeeee .25 


Galleon Revenge (25-in.), 206- 207-208-209.... 1.00 
Hartford, Farragut's Flagship , (33 %2- -in, 
2-R 


hull), special prints 221-22. -50 
H. M. S. Bounty (8'%-in. hull), 254... 25 
Mayflower (17'4-in. hull), 83-84-85-R 1.00 





Motor Boat, Working Model (20-in.), 196... .25 


Nourmahal, power yacht (8%-in.), 276........ 25 
Liner—A quitamia (9-in.), 225...........scscsseceeeeesees 25 
Liner—California (12%4-in.), 251 ........ccccccceeees .25 
Liner—Normandie (205%-in.), 264-265.. .50 
Liner—Queen Mary (10'%4-in.), 283.... 25 





Pirate Felucca (20-in.), $4-45-R.occccccccccssceeee 75 
Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R.... 1.00 
Santa Maria (18-in. hull), 74-75-76-R.......... 1.00 
Stagecoach with Horses, 144-145-146-R........ 1.00 
Steamboat, Mississippi (19'4-in.),94-95-96-R 1.00 
Trading Schooner (17'%-in. hull), 252-253 .50 


Tugboat, Harbor (113@-in.), 284............ccc00008 mae 
Tugboat, Water-Line (5 3/16-in.) and Barge 

(Be S ee Se .25 
Whaler—Wanderer (20'%-in.), 151 to 154.... 1.00 
Yacht Rainbow (7%-in. hull), 233............ccc00 .25 
Wacht (26-im, raciom), Go -Deccccecccsnscscssousiccsee -50 

BOATS 

Canoe Sailing Outfit, lateen sail, 25.............00 rs 
Canoe, 16-ft. Canvas-Covered Kayak, with 

sail, etc., 192-193-194-R 1.00 
Duck Boat, Canvas Covered (13 ft. 6 ra 

long; weighs 60 Ib.), 279-R..............000 -50 
Duck Boat, Folding, (13-ft.), 170-R.............. -50 
High-Speed Boat for Small Outboard Mo- 

core (7 ft. U5 tm, BO), FEF vecccesccccccceres 25 
Installing Inboard Motors, 270....... 25 
Outboard Racer for Class “A” and ‘ ‘B” Mo- 

tors (10 ft. 4 in. long), 211-212-R......... oS 


Blue vitriol will give a copper coating to 
brass if a little cast-iron dust is applied to 
the surface. 


Much of the breakage of small wire drills 
is due to lack of speed, so don’t be afraid to 
speed them up. 


When a crosspiece of wood is driven into 
a bore in order to locate a center for lay- 
out work, there is often a tendency for the 
wood to swivel. To prevent this, drive 
another short piece of wood at right angles 
between the wall of the bore and the first 
piece. Then tack a piece of tin in the center 
of the crosspiece for laying out a more ac- 
curate center. 


If a steel bushing with a standard allow- 
ance for a drive fit is packed in cracked ice 
for a half hour, only half pressure is needed. 

High-speed steel should never be peened, 
either before or after hardening. 


YOUR WORK EASIER 


13-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 


drives and Oafs), 147-R.........:cccccc0000000 -50 
1514-ft. Runabout or “Sportboat’”’ (outboard 
or inboard motor), 175-176-177-R........ 1.00 


13-ft. Utility Rowboat (can be sailed or 
used with outboard motor), 224-R.... .50 

13-ft. Racing Runabout, 261-262-R...........0 ae 

Utility Boat for Campers (11 ft. 2 in. long, 
canvas covered; for rowing or out- 














SG ae eee -50 
RADIO SETS 
All-Wave Portable (battery), 217-R..........00+ -50 
Amateur Short Wave Receiver, 155..... ——— 
Amateur Radio Transmitter, 183-184... .50 
Five-Tube Short Wave (A.C. or D.C.) 25 
Full Electric Headphone Set, 130..............cc000 25 
One Tube (battery operated), 103. a 
BSereen-Grid BEt, 10D .ccsincccccrseccorcseosess — 
Short-Wave Converter Unit, 137.............:cscccee -25 
FURNITURE 
OR IS Mi icsiticesiisactiibcliniiticasnbcanisinntanin 25 
RE Ty Be cetiescrstcnstentencentnctaniiisisrinnts aa 
End Table, American Empire, 241A.............. 25 
Fireside Seats (wood and metal), 266A........ Pr 
Floor Lamp with Tripod Base, 243A........... .25 
Hanging Wall Cabinet, Colonial, 280A........ .25 
Lamps, Three Modern, 9F......cccccccccsccsesesssssesssces Br 
Magazine Rack, Ladder-Back Style, 250A..... .25 
Mirror Frame, 20 by 30 in., 246A................0 25 
Modernistic Book Ends, Low Stand, and 
eS ea 25 
Sewing Cabinets, TWO; F2kocccccccsscccsssesss. :) 
Smoking Stand, Modern, 238A 2 
Stool, Scoop-Seat, 242A... 25 
Stool, Upholstered, 240A ae 
Table, Four-Leaf Card, 2 a 
is es S| aan 25 
Tavern Table and Scroll Mirror, 105.......... oad 
MISCELLANEOUS and TOYS 
Airplane Model, Flying—Winnie Mae, 4-ft. 
a ciantictapintititienttinttapetunianiatadanainaapeni one 
Hand Loom, Four-Treadle, 268A-269A........ ao 
Microscope Kit, Portable, 220...............cccccce 25 
PPORMOUUE TERE CREE, FG inscscccccsiccsctssccncsssssesses 25 
Projector for Photos and Pictures, 259A...... .25 
Toy Birds and Animals, Jig-Sawed, 56 .25 
Toy Drill Press, Lathe, Saw, etc., 113 + 





Toy Dump Truck, Fire Engine, etc., 101... .25 
Weather Vane, Ship Model Type, 66............ By | 





Popular Science Monthly 
353 Fourth Avenue, New York 

Send me the blueprint, or blueprints, numbered 
as follows: 


I am inclosing................+ ey cents 
PRUE siccssnccrccositisninisaitadiinuniaiibandianineintenii acinpnididlaiatiin 
OD: cccstinssnaitnsiticittnnisinieianaibieiieniaiiainicampsniaadeiigaimamaiibiliis 
GE NG ieiiecsactcnsccscancsetnabaepiduscicecsccceenmmiadann 





Please print your name - and address ‘clearly. 
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PANELED CABINET AND 
CUPBOARD DOORS 


(Continued from page 71) 








Fig. 10. Doors are sanded diagonally, then 
with the grain if the finish is to be natural 


xaggerated diagram of this operation. You 
will see that if the rail end be slightly out of 
square, this procedure will leave the face side 
shoulder minutely longer than the back one. 
This assures the best fit on the front of the 
finished door. (Mention of such small details 
may appear superfluous, but if our method of 
work tends to correct possible errors, it will 
save much time.) 

Assembling frame and cutting panel. Mark 
the length of the door on the stiles. As they 
are longer than necessary, a piece will be left 
at each end. These are the “horns,” which 
serve to protect the door till fitted. In addi- 
tion, it is well to be slightly oversize in actual 
length as in width because this will permit fit- 
ting the door to a slightly out-of-square open- 
ing. 

Assemble the door (Fig. 7) and determine 
the panel size. Measure between the stiles and 
add 1% in. to find the panel width; likewise, 
between the rails to get the length. This will 
leave the panel 1 in. less both ways than 
would completely fill the grooves. This is done 
to assure easy assembly of the door. 

Gluing up. After cutting the panel, assemble 
the door completely. If all is well, place the 
door horizontally in the vise. Tap up and off 
the upper stile and apply glue to tenon, 
shoulders, and grooves, as well as at a point 
or two along the groove to grip the panel 
(Fig. 8). Repeat on the other side of the door. 
When you apply the clamps, test occasionally 
for squareness and avoid undue pressure. 

Doweling. When the glue has set, the clamps 
are removed (the next day) and the stiles are 





Fig. 11. When two doors meet with a joint 
of this type, one stile must be made wider 
than the other by the width of the lap so 
that both will show the same width from the 
face side when the doors are hung in place 


drilled through the edge and into the rails as 
shown in Fig. 9 and the drawing. These holes 
are for the dowels. The dowel does not run 
continuously through the stile, but is cut off 
about 2% in. in length and driven or set into 
the hole with a '4-in. piece of rod. The ex- 
posed hole in the edge of the door is then 
plugged with another short piece of dowel 
This is done so as to permit natural shrinkage 
of the stile, without either breaking away 


from the dowel or becoming split itself, which 
might easily happen if the dowel passed com- 
pletely through the stile. Two dowels at each 
bottom corner and one at the two top corners 
will be sufficient. This method of placing the 
(Continued on page 95) 


dowels from out- 








TRIED TO SELL HIS BLOOD 
TO MAKE LIVING-TOO WEAK 


PALE WATERY SAID DOCTORS! 








Now Thanks Only to Kelpamalt He 
is Detroit’s Most Widely Used Blood 
Donor (for transfusion). Has Gained 
49 lbs. and is a Virile Rugged 
Strong Man! 


Read this letter! How Coast-of-Maine boy 
used Kelp as a child—says every word of 
Kelpamalt advertising rang true! 


The Kelpamalt Co. 

Dear Sirs: 

I am a sales engineer and my work entails considet 
able strenuous work both mentally and physically. My 
salary is not very large and my wife, my baby and my 
self had a hard time trying to make both ends meet 
A little over a year ago I had the opportunity of becom 
ing a professional blood donor at a large hospital here 
The extra money looked mighty good to me. I was 
doomed to disappointment, however, as when my blood 
Was tested they told me my condition was too rundown 
the hemoglobin content was not up to standard. 

Two months later I noticed an advertisement in a 
local newspaper describing a product known as Kelpa 
malt. Having been born and raised on the coast of 
Maine where sea foods are almost a daily dish and 
where youngsters eat Kelp almost like candy, every 
word in that advertiaoment rang true. Just one yeat 
ago today I bought my first can of 200 Kelpamalt 
tablets. I weighed 122 pounds, and the lack of much 
needed minerals in my body certainly showed up in my 
scrawny sallow complexion. 1 now weigh 171 pounds, 
am in vigorous health and as virile a specimen of man- 
hood as anyone could ask for. My disposition has im 





proved one thousand per cent, my cheeks carry a glow 
and my eyes a sparkle I once a year ago never thought 
possible. It’s good to be alive again and to enjoy life 
My sales have increased tremendously and my salary in 
proportion. I know that this has all happened since I 
first started taking Kelpamalt tablets a year ago, as 
have received several compliments from my customers on 
my healthy appearance 

I can also prove that it is due to Kelpamalt in an 
other way. Three months after I had started using 
Kelpamalt, I went back to the hospital and my blood 
passed every test one hundred per cent. I have used 12 
cans of Kelpamalt, one each month, have had ninety 
nine calls from the hospital as a professional blood 
donor, and am still going strong. Just last month, the 
loctor who matched my blood with his patients compli 
mented me on having such a wonderful system to be 
able to put these regular calls and still keep the 
hemoglobin content of my blood way past standard. He 


because of this fact, as they always knew my blood 





ey ar 
Results guaranteed or money back 





Posed by Professional Model 





Manufacturer's Note:—Inferior products, sold as kelp and malt prepara- 
tions—in imitation of the genuine Seedol Kelpamalt are being offered as 
substitutes. T 

any case w 
Seedo! Kel 


told me that I was very popular with all the doctor Tablets 
teeth 


hing Kelpamalt Company will reward for information covering 
-re an imitation product has been represented as the original 


ak alt Don't be fooled. Demand genuine Seedo! Kelpamalt 


asily assimilated, do not upset stomach nor injure 












would test up O. K 

Kelpamalt has certainly worked wonders with me 
from a standpoint of health, which in turn has enabled 
me to be a better husband and father My increased 
sales certainly show my increased popularity I'm glad 
once more that I’m alive, and best of all—I know my 
blood is what it should be, in every normal man, and I 
am really doing some good in this life once more. I can 
swear these above facts are true, and I sincerely hope I 
will always be able to use Kelpamalt as I have these 
past twelve months. 

Sincerely yours,”’ 
Hareld Bush. 


The above actual letter—in our files—is typical of the 





experiences of thousands of other weak, tired out, run = 


Write today for fascinating instructive 50-page book on How 
to Add Weight Quickly 


eff 

IODINE. Standard weight and measurement charts. Daily 
as for weight Le Absolutely free. No obligation 

Kelpamalt Co., Dept. 898, 27-33 West 20th St,, New York City 


SPECIAL FREE OFFER 


Mineral contents of Food and their 
on the human body. New facts about NATURAI 


CITY I 








down, skinny men and women. 100 Jumbo size Seedol 
Kelpamalt Tablets—four to five times the size of 


ordinary tablets—cost but a few cents a day to use. Get 
Seedol Kelpamalt today. Seedol Kelpamalt is sold at 
all good drug stores. If your dealer has not yet received 
his supply. send $1.00 for special introductory size 


bottle of 65 tablets to the address at the right 
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Easy to follow plans 
—choice of Winnie 
Mae, Navy Hell Div- 
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AKRON FIGHTER 


USE DUCO CEMENT for more 
happy landings of your flying 
model. It is strong, quick dry- 
ing, light in weight, easy to use. 
For free working plans send red 


disc from 25c tube. Du Pont, 
Dept. A-3, Wilmington, Del. 


TRANSPARENT + WATERPROOF 



























































A CLOGGED radiator means a hot motor. 
Engine efficiency is ruined. Costly trouble 
often results. 

It’s so easy to keep the radiator clean 
and free of rust and sediment. Sani-Flush 
removes sludge and lime deposits . . 
keeps the water running free Ay and the 
motor running cool. Use some Sani-Flush 
yourself, for ten cents. Pour some in the 
radiator (directions on the can). Run the 
motor. Drain. Flush. Refill with clean 
water. Sani-Flush is safe. Cannot harm 
aluminum head, block or motor fittings. 

Clean radiators re gularly, twice a year. 
You'll find Sani-Flush in most bathrooms 
for cleaning toilet bowls. Sold by grocery, 
drug. hardware, and five-and-ten-cent stores 

c and 10c sizes. The Hygienic Products 


Compent. Canton, Ohio. 
i-Flush 
ani-fFlush si 
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NEW THERMAL HUNTER PLANE MODEL 


(Continued from page 61) 


| for fastening to the propeller as shown. 


The front plug and the propeller can be 
assembled by making the rubber end of the 
propeller shaft first. Slip on the plug, ball- 
bearing washer, and then the prop. Hold the 
propeller in place by bending the spiral en- 
gaging hook as shown. If your local supply 
shop does not have the ball-bearing washer, 
three well-oiled flat washers will do. 


HE stabilizer is made over a full-size out- 
line and rib plan. The bamboc tips are 
bent in one piece held over a gas flame or 
heated metal until the bamboo is pliable for 
shaping to the outline by hand. The curve, 
when cold, is cut in two halves, which are 
trimmed to size and cemented to the spars. 
Remove the stabilizer and check for perfect 
taper by sighting along the curved rib edges, 
and sanding down the high points. Cover the 
center section with 1/32-in. balsa, top and 
bottom. Sand and smooth all rough spots. 
Cement the finished stabilizer on the stringers 
as shown, and be sure that it is horizontal. 
The rudder, minus the lower rib, is assem- 





bled on the full-size plans. Cement the front 
spar to the cross brace, and rear spar to the 
stabilizer. Fit in the bottom rib and cement 
it to the rudder and stabilizer. The skid por- 
tion is made by bending the bamboo to shape 
and fixing it to the lower cross brace, to the 
end of the longerons, and to the rudder’s 
trailing edge. The bamboo outline is stiffened 
by a laminated balsa assembly, which is ce- 
mented to the outline and the lower portion 
of the stabilizer. The skid is held centrally 
by balsa sheets cemented to the longerons and 
skid sides. Finish the tail by covering the 
front portion of the rudder with balsa sheet. 

Before cutting the longerons at the plug 
end, make eight small hooks, which are bound 
and cemented to the longerons as shown 
After the two sections are separated, reénforce 
the front square with cement fillets. Into the 
rear part fit two balsa laminated squares with 
the end hook attached as shown. Be sure that 
they are strongly made since they have to 
take care of the rubber torque. 

The wing is made over a full-size outline. 
Make full-size drawings of the ribs, transfer 
the outlines to the balsa, and cut the ribs with 
a razor blade exactly on the line. Note the 
two small cutouts for center spars. Rib No. 1 
and No. 2 have an extra cutout near the trail- 
ing edge for the reénforcing spar. Taper the 








spars to the sizes shown. 
NV AKE the wing in two halves. Set the 
1 finished halves over the plan, hold the 
center ribs in place with pins, and raise and 
block the tips 3 in. for the dihedral. Cement 
in place the center section spars, fillets, and 
other reénforcing members. Let set for a 
quarter of an hour; remove, and fix in the 
lower center spar and the short rear spar. 
The strength of the wing is almost doubled 
by covering the leading and center portion 
with a balsa sheet, as shown by the grain 
lines. Work from the center spar out, and let 
the sheet overlap the leading edge. This por- 
tion can be sanded later to the rib outline. 
Sand and finish with No. 10/0 sandpaper. 
Colored tissue is used for covering, yellow 
for the wing and stabilizer, and red for the 
fuselage and rudder. On this kind of paper 
the grain must be lengthwise on fuselage 
nd spanwise on wing and tail. Use dope for 
cement. Cut the paper to an approximate 
size and tack it at only one point on the mid- 
dle of the center rib. Now coat the entire 
tip rib and cement the paper to it so that it 
will form a smooth triangle with the apex 
at the center. Keep the tension while the 
dope is setting. Finish the covering by coat- 
ing spars and fixing paper from tip toward 
center. The next operation is to break the 


center tack and cement the paper on the cen- 
ter portion of the wing or tail surface. The 
paper will be fastened to the uncemented 
ribs when the surfaces are doped. On the 
fuselage the paper must be cemented to all 
the uprights and cross braces. 

The wrinkles are removed by wetting the 
paper with water. While the paper is dry- 
ing, the wing or tail can be straightened. 

The model is coated with one or two appli- 
cations of regular model dope. The celluloid 
windows are then cut and cemented. 

Assemble the model with rubber bands. 
Make up a 10-strand motor of %-in. flat 
rubber, brown preferred, and place it inside 
the fuselage. Be sure to use safety hooks 
throughout. Check the line-up. Everything 
should be straight except the right wing, fac- 





The model lands safely from a test flight 


ing the model, which should have a slight 
“wash-in” to counteract the torque. It is very 
important that the model is balanced exactly 
1% in. behind the leading edge on the center 
portion. If the balance is off, correct it by 
adding the required weight. 

Test flights should be made on calm days 
or during the twilight when the wind dies 
down. For the first glide, the motor is wound 
50 to 70 turns. If it flies well on this power, 
try more turns. If the model stalls on this 
low wind-up, check the C.G. If the C.G. is 
all right, note if the incidence of the stabilizer 
is too negative. A dive calls for the same 
check up except that the stabilizer might be 
positive. Correct any misalignments found, 
and make another test. If it still misbehaves, 
keep on checking the wing, the C.G., and the 
tail settings. 

If the model tends to bank sharply, check 
the incidence of the wing which is on the 
outside of the circle and also the rudder set- 
ting. Decrease the incidence or neutralize the 
rudder. By now the model should behave 
fairly well, and it can be wound up from 
250 to 300 turns for checking the glide. 

After the model is fairly stable, it is wound 
about 400 turns, and then hand launched into 
the breeze. The glide should be flat without 
stalling and should circle to the right. 

The climb adjustments are made by offset- 
ting the thrust line. If the model has a ten- 
dency to stall, the propeller is pointed down 
by placing a balsa strip between the plug and 
the fuselage. Keep on adding down thrust 
until a smooth climb is obtained. If the 
model has a tendency to spiral with the 
torque, have the prop. pull to the right side 
unti! the ship climbs straight up or with a 
slight left turn. After the correct offsetting 
is found, the plug can be cut to suit. 

For contest or endurance flights, the rub- 
ber is lubricated, stretched three times its 
length, and wound about 800 turns with a 
geared winder. 

The model conforms to the National Aero- 
nautic Association model competition rules, 
both in fuselage cross section and wing load- 
ing of 1 oz. per 50 sq. in. of wing area. 
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THE NEW AMERICAN FLAT BOW 


(Continued from page 56) 
















Testing the curve of the tillered bow on a grid- 
iron chalked on the floor. In circle: Using a 
spokeshave to cut the belly down to guide lines 





Place the bow in the vise and have an assist- 
ant pull carefully on the lower tip while you 
pull the upper and slip the loop in place in 
the nock. Do not push on the limbs, for a 
breaking bow nearly always throws splinters 
forward with murderous force. The string is 
likely to stretch considerably, and you will 
have to adjust the timber hitch several times be- 
fore you hold the bow bent to any great depth. 

As soon as you have a bend of some 5 or 6 






THE GREATEST 














in. in the bow, place the tiller on the handle EVER 
and hold the bow, back down, on the floor, 
steadying it with your toes. Then pull the and will not risk reducing one side more than PUBLISHED! 
string up a few notches on the tiller with both _ the other. EVERYTHING 
| hands. Have your assistant ready with a piece Flat bows bend in a different arc than or- 
| of chalk to mark any section which does not dinary long bows—practically a perfect arc, AND 
bend evenly, for the whole bow must con- slightly flattened in the center opposite the 
tribute to the shot if you are to obtain the _ grip. So slight is this flattening that the radius ANYTHING 
utmost efficiency. of the curve of each limb should be the same IN RADIO 






Let the bow down, unbrace it—that is, slip as the length of the draw—in this case 28 in. 
the loop out of the upper nock—and replace If a template like that on the following page 
in the vise for scraping at the spots marked js laid on the floor and the bow worked down 
by the chalk. To make sure that the whole carefully until it fits neatly within the arcs, 
section is reduced evenly, rub the part to be you are practically sure to produce a bow 
scraped with soft pencil lead. By scraping the which will give flat trajectory, good distance, 


























4 marks away, you remove a thin layer of wood and little jar. Do not keep the bow at full Here is the world of radio between 
draw more than a few seconds at a time. the covers of a big, exclusive radio 
} P ; Generally speaking, the bend should show catalog. Here you will find anything 

\ first in the center of the limbs, then in to- * genio: the rN estat: 8 
ward the grip, and lastly in the third of the GRE CVETYERING Ih Taste eee ° 
. limbs nearest the tips. Allowing the tips to upon thousands of items. Sets, Parts, 
" bend too early in the work weakens them ex- Tubes, Kits, Amateur Equipment, 
— q “eccively © c rhe « > > , as 7 acd “ee 5 
df Swhin wane” produces what are known as Sound Amplifiers and Systems— 
| . Finally the corners of the limbs are rounded whatever you want when you want 
slightly to lessen the danger of denting. Draw it. Here too you will find complete 
| a line 1/16 in. each side of the back corners parts for all kits described in this 
and 3/32 in. from the belly corners and round Seen es 
‘ : magazine, 
only to these lines. Sand with No. 6/0 garnet 
paper until fairly smooth and rub on a good Send for the FREE catalog today 
coat of shellac. (Continued on page 94) ; ‘ ‘ a ae oe sie 
You will find it interesting, instruc- 
\ tive—a helpful addition to your 


radio—used by radio fans, amateurs, 
experimenters, service men and 
dealers—showing lowest Wholesale 
prices on standard, nationally adver- 
tised, radio merchandise. Mail the 
convenient coupon for your copy. 


j library. It is the shopper’s guide to 











ree 
g Wholesale Radio Service Co., Inc., Dept. H-9 

g 100 Sixth Avenue, New York 

& Please RUSII a FREE copy of your big exclusive 

i catalog. 

Slight reductions are made with the 
blade of a penknife or a steel scraper. 
The wood is first marked with soft 
pencil so no spots will be overlooked 
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THE NEW AMERICAN FLAT BOW 


(Continued from page 93) 





Wrapping the grip with crab line. The line 
is clove-hitched to a convenient nail or hook 


The bow is now ready to shoot for the first 
time. Although it is not essential, my own 
practice in breaking in a new bow is to select 
arrows considerably heavier than those to be 
used later. If heavy arrows are available, use 
them for about 200 shots, as this works the 
bow down without permitting it to recoil too 
sharply. Birch hunting arrows 3 in. in diam- 
eter are about the right weight for this pur- 
pose; otherwise use cheap birch target arrows. 
They can be obtained from archery dealers or 
sporting goods stores for so little that it hard- 
ly pays to attempt to make them. Besides the 
shooting tab to protect the fingers, an arm 
guard or “bracer” is needed to prevent the 
bowstring from bruising the left forearm. The 
conventional bracer is made of heavy leather, 
but a piece of fiber or thin, narrow strip of 
hardwood may be tied on to serve the purpose. 

Now tiller the bow again. It will have lost 
weight and changed shape slightly, and will 
need further correction. 

Glue on a thin piece of white pine to round 
out the back of the bow. Taper it in grace- 
fully to meet the back of the bow, and round 
it into the sides. A serviceable grip is made by 
serving the bow with crab line, chalk line, or 
braided trolling line. The total length of the 
grip should be about 4 in., the winding occu- 
pying 314 in. of this space and the balance 
being covered by leather circlets. The upper 
circlet has a projection at the left of the bow; 
this serves as an arrow plate and prevents ar- 
rows from wearing the wood as they leave the 
bow. Use rather thick leather so it may be 
whittled away from the underside to a thick- 
ness equal to the string binding. The outer 
edge is trimmed to a feather edge and the 
ends thinned to make a neat joint; then the 
leather is dampened, glue coated, and bound in 
place with narrow strips of cloth until dry. 
As soon as the leather is dry, shellac the whole 
handle. The cord may then be painted as suits 
the bowyer’s fancy, and another coat of shel- 
lac applied to protect the color. 

Plush, velvet, leather, and gimp braid are 
also used to pad handles, but cord affords a 
firm grip and is very durable. 

Once the new bow has been well tested and 
has proved itself satisfactory it should be 
cleaned carefully. Remove all tool marks and 
thoroughly sand it with the finest garnet pa- 
per. Thin some white shellac about fifty per- 
cent with alcohol, turn a little on a soft, lint- 
less cotton cloth, and rub the bow briskly un- 
til the shellac has dried and a surface begins to 
show. It will be necessary to work a short 
section at a time and to go over the whole 
bow several times to build up a shellac sur- 
face. Smooth lightly with very fine paper or 
steel wool and rub with furniture or piano 
polish until a dull gloss finish results. This 


method builds up a surface so thin that it will 
not crack with bending, yet thoroughly water 
resistant and beautiful to the eye. A bow care- 
fully waxed and polished after each field day 
soon takes on a fine luster, and the surface 
becomes toughened. 

If, after a month or so of regular shooting, 
the bow is found too strong for comfort, it 
can be reduced to suit and refinished. 

So far as the making of various types of 
arrows, bowstrings, bracers, quivers, targets, 
and other archery tackle is concerned, there 
are several excellent handbooks and a variety 
of booklets that give detailed information. 

Keep the bow unbraced when not in use. 
Hang it from a peg or lay it on a shelf or 
across a pair of pegs supporting the middle 
third of the bow. A good bow rack can be 
made by driving sharp-pointed finishing nails 
from which the heads have been clipped part 
way into a plaster wall and slipping over 
them dowels in which a hole has been bored. 
The holes in the dowels should be a close fit. 
If the nails are driven at a slight upward angle 
and the dowels are cut to fit the wall closely, 
the effect will be that of wooden pins set in 
the plaster. If the nails alone were used, the 
iron would corrode and leave unsightly marks 
on the bow. 

A shelf, too narrow to accumulate other 


impedimenta and with a raised edge, makes 
TH 
| Diagram to aid 
} in testing the 
curve of a bow 
ween ? , 
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MBER HITCH 


A flat bow stave with handle riser glued on, 
as purchased from dealer; and the knots used 
at upper and lower ends of the bowstring | 


an excellent place to lay a bow. It can be 
provided with a backboard bearing pegs for 
hanging other archery supplies. 

If you must keep your bow in a steam- 
heated apartment during the winter, place it 
in the coolest dry room. Hot, dry heat soon 
makes a bow brittle. When storing the bow, 
wrap it from end to end in a strip of woolen 
cloth, such as an old spiral legging before 
slipping it into a bow case. It should be in- 
spected from time to time, warmed occasion- 
ally, and strung and bent at intervals during 
the off season. In short, it should have about 
the same consideration that you give your 
rifle or your golf equipment. | 
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PANELED CABINET AND 
CUPBOARD DOORS 


(Continued from page 91) 


side was chosen because of its simplicity. 

Cleaning up. The doors are ready, after put- 
ting in the dowels, to be cleaned up. Sand all 
joints flush. If a bench sander is available, it 
will be found the ideal tool for this part of 
the work (Fig. 10). 

It is often desirable to put in a cross rail or 
two, either for appearance in a long door, or 
to enable the use of smaller pieces of panel- 
ing. The length of such rails will be the same 
as the top and bottom rails, the same width 
as the top one, but grooved on both edges to 
take the paneling. These rails need not be 
doweled. 

When two doors meet with the type of 
joint shown in Fig. 11, one stile must be made 
the width of the lap wider than the adjoining 
so that both stiles will show the same width 
on the face side when the doors are hung. In 
fine cabinetwork, the two meeting stiles should 
be reduced in width so as to appear as one 
stile in width; in common work, however, 
they are better left full width for strength. 
More durable and sturdier doors may be made 
by using material 1% rather than 34 in. thick. 

‘Large sections of wall paneling may be 
made with an elaboration of this system, 
which will be found simple, speedy, and eco- 
nomical. 


PENCIL-POINTING BOX 
TRAPS THE POWDER 


RDINARY sandpaper pads used by drafts- 
men do their work well enough, but the 
powdered lead must be jarred off, leaving some 
of it afloat in the air to smudge drawings, and 
such pads are especially objectionable for art 
students because of the charcoal dust that is 





When drafting pencil points are sharpened 
on the sandpaper, the dust falls in the box 


spread around. The box illustrated is an im- 
provement because it traps most of the dust 

Built of '%4-in. wood, the box is fitted with 
two sloping shelves made by ripping diag- 
onally a piece of wood 11% in. square. The 
shelves are nailed in so as to leave pockets be- 
neath. Paste fine sandpaper on one slope, and 
coarser on the other. With care the paper will 
last a long time. 

Let pencil shavings fall into the box. Dust 
from the leads rubbed on the sandpaper will 
sift down of itself. If the box is knocked to 
the floor, it will almost certainly land on the 
bottom or the sides, in which case the pockets 
will prevent any spilling of the contents; yet 
if it is held upside down over the wastebasket 
and tapped, it can easily be emptied.—E. L. 

GRAPHITE HELPS TO PREVENT 

SCORING TAILSTOCK CENTER 

Waite lead and oil are commonly used to 
lubricate the tailstock center of a metal-turn- 
ing lathe. If a small amount of powdered 
graphite is added, it will help prevent the pos- 
sibility of a scored or burned center.—W. C. 
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RECORD-KEEPING 
EFFICIENCY. 


OORE’S Loose Leaf Binders and Record 
Sheets will help you keep your records 
more conveniently, more economically. 
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YOUR MICROSCOPE SHOWS YOU 
DANCING DRAGONS 


(Continued from page 43) 





The deadly trichina worm, which causes trich- 
inosis by embedding itself in animal muscle 


specimens, transfer them to a five-percent glyc- 
erin solution (one part glycerin to nineteen 
parts distilled water), and set aside until the 
water evaporates. This process requires usu- 
ally two or three days but may have to 
be prolonged several weeks for very delicate 
specimens. When the water has evaporated, 
the nemas are in pure glycerin. Finally, mount 
in pure glycerin or in glycerin jelly. 

This jelly, a handy mounting medium for 
specimens not completely dehydrated, is made 
as follows: Soak a quantity of dry gelatin in 
cold water for about thirty minutes, until it 
becomes soft. Drain off all the water, leaving 
nothing but the swollen gelatin. Warm this 
in a double boiler until it melts. Add a small 
quantity of white of egg (egg albumen) and 
stir thoroughly. The heating causes the al- 
bumen to coagulate into a precipitate that 
carries away all impurities, leaving the gela- 
tin clear. Filter the gelatin through hot flan- 
nel and add an equal volume of glycerin, and 
about one gram of chloral hydrate for every 
gram of gelatin used. Mix the ingredients by 
shaking. Let the jelly stand in a warm place 
until the bubbles rise and disappear. In mount- 
ing, take care to avoid including air bubbles 
under the cover glass, because they will not 
work their way out as they do when balsam 
is used. 


i? GLYCERIN jelly refuses to harden when 
cooled, it either contains too much water, 
which can be removed by warming over a 
water bath, or was heated too much in being 
melted. In mounting a specimen, warm the 
jelly to render it fluid, and warm the slide 
and cover glass to prevent sudden cooling. 

A nematode is incased in a tough, trans- 
parent layer or “skin” which generally con- 
sists of two laminations, the cuticula and sub- 
cuticula. Nematodes shed their skins like 
snakes, so that the under layer later becomes 
the outer one. Each of the two cuticular lay- 
ers is, in turn, composed of several other lay- 
ers, usually three. 

Careful observation will reveal that the 
-_ of almost every nematode is marked by 
ine lines or striations running across the body, 
at top and bottom, but not traversing the 
sides. One cause of these crosswise markings 
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Head of a vinegar eel, photographed by ‘“‘re- 
lief lighting’’ from the microscope’s mirror 


is found in the endless whipping of the worm’s 
body in characteristic nematode fashion, and 
the consequent alternate stretching and com- 
pressing of the cuticula. 

Sometimes it is possible to separate the skin 
of a vinegar eel by adding a few drops of ab- 
solute alcohol to the drop of water on a slide 
containing the tiny worm. This causes the 
internal organs to separate from the incasing 
walls and shrink into a slender line extending 
from end to end of the cuticular cylinder, 
probably by absorbing water from the worm’s 
insides. If a cover glass is dropped over the 
specimen, and a drop or two or some stain 
such as Loeffler’s methylene blue solution is 
added to the cover glass edge and allowed to 
diffuse underneath the glass, the almost in- 
visible cuticular sheath will be brought out 
plainly, the dye remaining outside it and thus 
marking the sheath boundaries. 

If you find a nematode with a thick, loose 
skin, you can watch it in the process of molt- 
ing. During its growth, a nematode sheds its 
outer covering, and the lining of its mouth, 
esophagus, and rectum about four times. In 
species having tiny teeth in the pharynx, two 
and sometimes three complete sets of teeth can 
be seen, for these are shed along with the 
cuticula. 
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The dagger nematode, as sketched by a nema- 
tologist of the Department of Agriculture 


The digestive system of the nema includes 
a mouth that is adapted either to biting or 
sucking; and the esophagus, intestine, and rec- 
tum. There are glands in the mouth to aid 
digestion. Nemas with movable, muscular lips 
frequently have toothed gripping organs. 

The esophagus is seen in a variety of forms, 
from a simple tube to a complicated organ 
having a bulblike swelling useful in exerting 
powerful sucking forces. The intestine is es- 
sentially a long tube, although there is in some 
specimens the suggestion of a stomach at the 
front end. 

The nematode has no heart-and-artery cir- 
culatory system as do higher animals. The 
body cavity contains a colorless fluid that 
splashes about irregularly as the body is 
moved, bathing the organs. Perhaps the con- 
stant whipping action of these tiny worms is 
to their circulatory system what the beating 
of a heart is to that of larger animals. 


NCIRCLING the esophagus, near the mid- 

dle of the neck, is a ring-shaped bundle of 
nerve fibers that form a simple brain. Extend- 
ing from it to other parts of the body are nerves 
which control the organs and muscles. Several 
species have distinct eyes or eye spots, some- 
times equipped with tiny lenses which prob- 
ably act as light collectors rather than image- 
forming devices. Running back from the eyes 
to the nerve ring are nerve fibers. 

Other important organs visible to the micro- 
scopist include the sexual apparatus, hairs or 
spines which apparently serve as tactile hairs 
for feeling the way past obstacles, and sever- 
al items whose use remains a mystery. 

Among the most prominent of these myster- 
ious devices are the “lateral organs,’ two 
sense organs (Continued on page 97) 
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DANCING DRAGONS 
UNDER THE MICROSCOPE 


(Continued from page 96) 


situated on the outside of the head, one on 
either side. The function of these organs is 
thought to be that of a chemical sense organ. 
The outer parts of these organs may be in the 
form of a spiral, circle, helix, or merely a 
straight projection. They are directly con- 
nected with the central nerve organs. 

Nematodes cause millions of dollars worth 
of damage every year and are responsible for 
a great many deaths. Hookworms, which at- 
tach themselves to the intestinal walls and 
drain the energy of their host, are nematodes. 
So are the worms that are found in sheep, 
hogs, and many other domestic animals. The 
dreaded trichina worm, which by burying it- 
self in the muscles of a pig causes the disease 
known as trichinosis in the animal, and in hu- 
mans who eat improperly cooked pork ob- 
tained from such a slaughtered pig, is among 
the most dangerous of nematodes. 


UCH of the research work carried on by 

Government nematologists is directed 
towards combating the nemas which attack 
such useful plants as wheat, sugar beets, and 
strawberries. The root-knot nema, one of the 
worst of this class, is known to attack nearly 
a thousand different plants. 

The Nematology Laboratory of the U. S. 
Department of Agriculture is one of the most 
unusual and important workshops operated by 
Uncle Sam’s scientists. Here highly trained 
workers do nothing but study nematodes, 
make marvelously detailed drawings of them, 
develop better ways of seeing them with mi- 
croscopes, work out methods of combating 
their destructiveness, and even learn how to 
put some of them to useful work! They have 
discovered one kind of nema that will at- 
tack and devour another nematode whose 
specialty is damaging citrous-tree roots. There 
are nemas that kill insect larvae, destroy the 
eggs of such injurious insects as grasshoppers, 
and even transmit diseases which kill destruc- 
tive insects. 

In the nematology laboratory at Washing- 
ton you will not find much photomicrographic 
activity. No satisfactory method of recording 
photographically the delicate details of nema- 
todes has been developed, so the nematologists 
are at the same time expert artists. The mak- 
ing of a complete drawing may require 
months of work and thousands of observa- 
tions. Efficient drawing equipment, head-rests 
that reduce the fatigue of hours of observa- 
tion, and the best microscopes in the world 
are used. Still, much of the success depends on 
downright skill and patience of the observer. 


SCIENCE MAY REALIZE 
ALCHEMIST’S DREAM 


ARTIFICIAL production of gold in the labo- 
ratory, in quantities sufficient to cause the dis- 
placement of this metal as the world’s money 
standard, is a possibility envisioned by Prof. 
S. C. Lind of the University of Minnesota. 
Research workers in the field of artificial radio- 
activity, he states, have been able to change 
one element into another by bombarding and 
breaking up atoms. If more efficient means 
can be discovered, economical production of 
gold from baser metals will drive the price of 
the rare metal down to a fraction of its pres- 
ent value, he asserts. 


BOYS ARE LEFT-HANDED | 
MORE OFTEN THAN GIRLS 


LEFT-HANDEDNESS is more common among 
boys than girls, according to the report of the 
city physician who examined over 7,000 
schoolchildren in Stuttgart, Germany. Ten 
percent of the boys were left-handed; only 
seven percent of the girls. 
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A BACK-GEARED SCREW- 


Few 1936 Model CUTTING PRECISION LATHE 
’ SOU T ~ 3 Ee Se D THIS new 1936 model 9” x 3’ Workshop Lathe 


is a precision lathe capable of handling the 
9’x 3: WORKSHOP 


finest, most accurate jobs in manufacturing 
5 y 


—in the tool room, home workshop and 
LESS 
MOTOR DRIVE 








automotive machine shop. 


10 new features include: (1) Twin Gear Re- 
verse for right and left hand threads and 
Automatic Carriage Feeds; (2) Ball Thrust 
Bearing on Headstock Spindle; (3) New Im- 
proved Tailstock—and seven other important 
improvements, 


38 practical attachments; many new, are 
available to use with this lathe for milling, 
grinding, draw-in collet chuck work an 
other manufacturing and machine shop 
jobs. Write for catalog shown below! 


SOUTH BEND LATHE WORKS 
837 E. Madison St. South Bend, Ind., U.S.A. 




















South \ Bend 


i — = 
Teena . ee 


aon 


310 Ibs 
Crated 


1936 mane RAM z ae $9825 

shop Bench Lathe with Hori- its 

zontal Countershaft, 4 h.p. reversing W FOR THIS 24- PAGE 
motor, switch, and belting as shown, 


easy paneanet PLAN FLeeE Book! 


You may install any size or type Of Shows and describes in detail 

a a cea po _ this new 1936 Workshop Lathe 
“ a slinenes q : . _ 

tools, etc., on South Bend’s new easy in 8 a » os bed 

payment plan which requires a small lengths, A valuable booklet to 

down payment and a small amount anyoneinterestedin metal work- 

each month, Write us for full details. inglathes. Sent Postpaid, Free! 


—fonS ing ae —) —e) t= eg 


Make Your Own Electric 
OUTBOARD MOTOR 


from Used Auto Generator 


From our blue prints and plans and the follow- 
ing parts, you can assemble your own electric 
outboard motor in less than three hours. Plans 








Is Photography your hobby? Do you vent 
a profitable easy business at home? Ma 
OTO ENLARGEMEN 











ane specifications, 35 cents; proper size pro- R TS for yourse xe 
peller, $2.65; motor br acket, $2.40; shaft ex- and others. Your cost Sceach and less. 
tension machined, $1.15. This motor will run OM. 





ie Ideal P *hoto Enlarger is AUT 1 AT- 

jo experience required. Iso 
COPIES any picture. $ -94 COM- ANY 
PLETE. Interesting circular FREE 


IDEAL-X, 122 East 25th Street, NEW YORK SIZE 


HULL AUTO COMPASS 


Have you ever taken the wrongroad 
and driven many miles before dis- 
covering your mistake? This new 
AIRPLANE TYPE AUTO COM- 
PASS constantly tells your direction 
of travel. Sticks to windshield. Base 


boats up to fifteen toot long several hours on 
one car battery. 


REMONTE MFG. CO., Dept. A-1, Corpus Christi, Texas 























SALE 


“100 SHOT” REPEATER 
Latest Model 1936 Haenel 
repeating pistol. Sturdy, 
massive construction, 100 
shot magazine. Shoots B.B 


steel | shot $1.0 95. a Shots. 1%" diameter. ONLY $1.95 POST- 
PAID, including Compe nsator. 
PISTOL .177 or .22 Cal. $695 SATISFACTION GUARANTLED. 


($2.00 deposit on C dD. 
FREE-—Folder on Ri “a Pistols, Etc. 


_ Hudson Sporting Goods, P-52 Warren: St., New York _ 


=. mw dealer cannot 
ly you, order direct. 


Hull Mfg. ¢ Co., Bo Box 246-E, Warren, Ohio 





| 
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IT’S EASY TO MAKE BIG 
SPARE TIME MONEY Lgrae, MODEL 
Send for our free plan on how to make $5.00 to SU PPLI ES ) 


$15.00 a week in your spare time by taking }CLIPPER — MOTOR — SARBORT 





orders for Poputar ScrENceE Montuiy from ; ‘ 

your friends. No selling required. Turn extra Blueprints — Woods— Tools— And hundreds of Scale 

hours into extra dollars. fittings in White Metal, Brass and Boxwood. } 
Send 15 cents (will be refunded) for this Catalogue to 


EOPULAR SCIENCE meonrynny + J 510 EAST 11 STREET 
353 Fourth Ave New York, N. ¥. !G EN E Soe. Dept. P. S., New York City 


6 es er ® 
































Che Now CUB 
America's SAPE Plone 4 DAWN D, 3 2 
Tool of 100! Uses 


Does away with slow hand 
work.Plugsinany light socket, 
A. C.or D.C. 110v. 13,000 
r. p. m. For home, shop or 
ws taketo job. Uses 200 differ- 
YOU can afford to FLY a “CUB” | &nt accessories... grinds.. 
PAY ONLY ‘THE New CUB is the fastest-selling polishes ..routs. .drills.. 


oa airplane in the world because it’s cuts..carves ..sands..saws 
490 Re biggest value in the world. The . sharpens ..engraves. 













See 


ew CUB is econo ryt ’ sosting pe atyour 
more to operate than a light car e 
CASH New CUB is to ash, sturdy, 7. Order on our Ten- Day Dealer's 





Balance in Easy made to bake the punishment of begin: Money - back Trial --eOF yf 
Monthly Payments "ers. That’s why instructors choose | gend for FREE Catalog. Siisiiey Gratien 


the CUB jt that’s why pilots the 


We teach yout@ = world over prefer ‘‘America’s SAFE 
FLY ous Airplane’’ 2 e Z ones Wan pent F al to $ 75 17. useful accessories to 
buy and fly. —— - grind. drill, polish, rout, 
TAYL - R AIR Cc Ri A FT om nd up Postpaid, 3 accessore san saw, cut, engrave 
No. 8 Poplar St., FORD, c MPANY ies FREE. Send order today. carve, etc. a Postpaid 









@ SAFE © ECONOMICAL © STURDY ® STABLE @ 


Chicage Wheel & Mfg. Ce., 1102 W. Monroe St., Dept. S., Chicago, Ill. 
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at Home 


Many Finish in 2 Years 
You can complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
—prepares you for entrance to college. Stand- 
ard H.S. texts supplied—Diploma. Credit for 
H. S. subjects already completed. Single sub- 
je ctsifde sired. High Schooleducation is very important 
for advancement in business and industry and socially. 


College Entrance 


During the past 14 years, our High School graduates 


have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 


prepares for teachers’ certificate and pre-professional 
examinations. 


Business— Industry 


To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics 

In Industry—Mechanical and Engineering lines— 
you must have at least an elementary knowledge of 
Physics and Chemistry—be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac- 
curately and clearly on both your work ard ordinary 
topics of conversation 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 


An Educational Institution 


The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped — 
Complete Your Training Now 


Be a High School Graduate! Prepare yourself for promo- 
tion in Business and Indus- 





try for the Professions, 


20 Other Courses —— ge rmoggs * se oe 


success 


» 5 ote ‘duc ‘- 

Over 150 noted Educators, Er what line you may select, 

gineers,and usines fen 

helped prepare our special ir High School training will 

struction material, which is prove invaluable to you! 

u “d by many re ident schools oO . - any trae 

aan ¢ Menes, U. 8. Marvy. and ur moderate fees cover 
all instruction, standard 


Province of Manitoba, Canada. 
» offer you quality training textbooks and Diploma 

He apo oo the — paying Easy monthly terms. Get 
ea of Inc try an tusines 

a Fy ny: . — ithead in life. Start your 


ed in the coupon é ' 
training NOW! 











Mail coupon for information about line that interests you 


Drexel at 58th, Chicago 


American School, 

po oe ae oe oe ee oe oe 

American School, Dept. HC-46, Drexel at Seth, Chicago 

rell me how to train for success in line checked. No 

obligation. High School Course 

O Accounting & Auditing Diesel Engineering 
Architecture & B'iding Drafting & Design 
Automotive Engin'ring Liberal Arts 
Business Management Private Secretary 

() Comercial Aeronautics Hi’er Ac’t’g(C.P.A.) 

() Electrical Engineering Highway Engin'r'g 
Electrical Refrigerat'n Mechanical Eng'r'g¢ 

OAir Conditioning Radio & Television 
Civil Engineering } Salesmanship 
}Comptete Law }) Steam Engineering 


Nam 





Addr 











BE A TRAINED 


AUTO-DIESEL EXPERTZ24™. 


PREPARE NOW for rich new opportunities in fast- 
growing industry ane sel-Trained Men needed for 
trucks, busses, tractors, farm power and lighting 
piants. Practical, ¥y. #pare-time training plan 
offers quick way t« d jobs at good pay, or own 
profitable auto repair business. Learn from the pioe 
meer automotive home-study school, Write for 
wree AUTO - DIESEL Book and pay -as-you-learn 
offer. 


MOTOR INSTITUTE of AMERICA 


4554 Broadway, Dept.HD-12, Chicago, Ml, 








SEND FOR 
FREE 
BOOK! 








of the statements. 
and printed become the property of this 


ence school work, 
work that way and still do. 
home study consists of sitting down in my 
easy chair in the evening with a good book 


is going on in the world 
science, 





ashamed of that. 


enabling me to earn more money, 


tice d 
of the machine; 


MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—“‘What Home 
Study Has Meant to Me’’—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


CoNTEST RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
Manuscripts submitted 


magazine, and we are not responsible for 
the return of rejected stories unless suff- 
cient postage is provided for this purpose. 


Address your contribution to Success Story 


Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 





“SATISFIES HABIT OF 
ASKING QUESTIONS” 


Home study is not entirely correspond- 
although I have taken 
A lot of my 


(facts, not fiction) and reading about what 
literature, 
travel and history. 

correspondence school, however, 


The 


has opened up a vast field for me that 
otherwise 
no time during the past fifteen years have 
I been without something to study. 


would be wholly closed and at 


Diplomas to date—none. Nor am I 
But knowledge—plenty ! 
Some of it has been a help in my business, 
but by 
far the most valuable part of it has been 





the fun of delving into things about which 


I knew little or nothing . . . whether there 
was any money involved or not. 

My first attempt at correspondence 
stud) ‘ was typewriting. I faithfully prac- 
until I had a good working knowledge 
then found myself so deep 
in work that I had no time to go further. 
Yet part of my job required typing and 


| so my home study was useful. 


MONTHLY when answering 







LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 

conferred. Low cost, easy terms. Send NOW 

for Free ,64-page“‘Law Training for Leadership.” 
LaSalle Extension University, Dept. 883-L, Chicago 
















STRINGINGTENNIS RACKETS 


* Stringing Tennis Rackets pays $1.80 
profit on $3.00 restringing. No expe- 
rience needed — we teach you how. Tennis 
players need new strings in their rackets 
two or three times yearly. ..every string- 
ing means profit for you. See how simple 
it is to get in this business. Costs prac- 
tically nothing to start. Easy work! 
Get started without delay. 


FREE Write Today . . , tell us who has 
been restringing yourracket and 
we will send you free our 1936 edition of 

PLAY AND PROFIT STRINGING TENNIS 
RACKETS”’, including new low prices of TOMGUT “Court- 
Tested’’Tennis Strings & Restringing Equipment.WriteToday 


THOMPSON MFG. CO., 4529 Packers Ave., Chicago, U.S.A. 
Makers of TOM GUT *Court-Tested’’ Tennis Strings 
& , in Equipment. 








MECHANICAL Lenten TF 


A profession offering un- 
limited opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 

McCARRIE SCHOOL or. MECHANICAL DENTISTRY 
207 N. Broad ia, Pa. 




















a this your 
life-time career 


Wonderful, money-making opportuni- 


ties Men, women. Growing field 
secome a Commercial Photographer; 
a News Advertising Portrait or 
Motion Picture Photogr: apher. Per- 
sonal Attendance or Home _ Study 


training. 26th year. Free booklet. 


New York Institute of Photography 
10 West 33 Street (Dept. 5) New York 


SUCCEED 


PHOTOGRAPHY 











168 Case Bidg. ‘Rochester, N.Y 





razine POPULAR 


1dvertisements in this ma 


US.GOVT JOBS 


Earn $1850 to $3000 a Veer 


Excellent opportunities for citizens 18 to 50. No special 
experience macses. Railway Postal Clerks may “earn $155 
first month; Customs Ins spectors as high as $3,000 a year 
Send for my ‘FREE BOOK ‘‘How to Secure a Government 
Position.’’ It tells about many good government jobs and 
how I help to qualify you for the job you want. Write At 
ONCE. Addre Arthur R. Patterson, PATTERSON SCHOOL, 





RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 
Also specialized courses and Home Study Courses 
under ‘‘No obligation’’ plan. Illustrated 


catalog on request. 
am RCA INSTITUTES, INC. 
Nei Dept. PS-36, 75 Varick St., New York 









1154 Merchandise Mart, Chicago 
Recognized Standard in Radio Instruction Since 1909 
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Secrets of Success 


Always interested in snapping pictures, 
I followed photography by mail until new 
circumstances prevented further study. It 
was just a hobby, perhaps, but I have often 
cashed in on it as the result of my study 
at home. 

Even though changes in my own par- 
ticular situation have prevented the com- 
pletion of courses of study, I always see 
to it that I have all the materials of every 
course on hand. These form a part of my 
library and a valuable part of it. No matter 
how foreign at first it may seen to be to 
the work in which I am engaged, I usually 
find use for the knowledge gained by home 
study even though I have come now to 
consider it a hobby rather than a deliberate 
attempt to elevate my status in the social 
or economic world. It satisfies my never- 
lost boyish habit of asking questions. 

—W. F. M., Ballston Spa, N. Y. 


RIGHT HAND CRIPPLED 
AT AGE OF 32 

Twenty years ago while working at the 
carpenter’s trade I had a serious accident. 
Fell off a scaffold through a plate glass 
window, severed all the arteries and lead- 
ers on the front of my wrist and came 
near bleeding to death. After several weeks 
in the hospital I came out with my right 
hand completely helpless. 

The carpenter’s trade was all I knew, I 
was 32 years old and there were not any 
workman’s compensation laws in the State 
at the time. I did get $400 from the union 
for total disability but with a wife and 
three children to support the future looked 
pretty black. However, the State Voca- 
tional Department for Rehabilitation was 
newly organized and reading an account of 
it in the newspaper, I made up my mind to 
write and see if the Department could do 
anything to help me in my difficulties. 

The result was that the State paid for 
and gave me a course with the 
Schools in building contracting. I studied 
hard at it, burning the midnight oil many 
a time until one and two o’clock in the 
morning. I found that the part in which I 
was most interested, and to which I took 
the most readily, was drafting although it 
was pretty hard for one who had never 
used his left hand. It was like being 
educated all over again. 

About three-quarters of the way through 
the course, I got a job as draftsman and 
detailer with the ————— Lumber Co. 
I kept on improving and, as I got ex- 
perience, my salary was being raised. 
From the financial standpoint, I was doing 
far better than I had ever done, or ex- 
pected to do. In five years I was making 
$75 a week. 

When the depression hit the 
Company in June 1931 and they went out 
of business, there were two years when I 
couldn’t get any regular work but during 
the past three years I have been steadily 
employed, thanks to my home study. Jobs 
for a trained man are easy to get, especial- 
ly in my line, for I have been offered no 





only that, but wages are going back up 
again; getting near to what they used to 
be . . . for me, anyway. 


—A. J. D., Jacksonville, Fla. | 


less than eight in the last six months. Not | 






























































@ If you work in industrial power and lighting plants; in 
small community power and light plants; in municipal 
pumping stations for water supply; in construction work, 
including trucks, tractors, hoists, graders and power 
shovels; in transportation, with special reference to buses, 
rail buses, locomotives; in marine service, including ocean 
liners, freighters, river and lake vessels, yachts and small 
cabin cruisers — 


You should become an expert 
on Diesel Engines! 
Your future depends on it. And the time to insure your 
future is—today. In your spare time, by study of the 
I.C.S. Diesel Power Course, you can become an expert. 
Mail the coupon for free information. 














INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 7686-H, SCRANTON, PENNA. 


Without cost or obligation, please send me a copy of your booklet, “‘Who Wins and Why,’’ and full 
particulars about the subject before which I have marked X 


(1) DIESEL POWER (] MECHANICAL ENGINEERING (1) AVIATION ENGINES 
() AIR CONDITIONING (] AUTOMOBILE COURSE CL) RADIO 

PROB i vissvesceseedbvinusiaisnsbaniatsscnensbanssinseysibinstisesscetplaestpiccbasblannssttieiivtiniea siemens creereneee ahh JO. ccorccoveccescosocssoes 
PI: thos cinapacisiswiaciacnunseciapiacensssessnnsinasciabhasdies soueuenetaiaaaveaaiens viisesteschdiaadenabeentnsasddebervidmmisaiimerasiiemaaiee 
oa soccencictenasnensassecsescicnivoesscocs stecctessscsssniancssaasocceessscansensse BEALE. ........0crcsecccccccssccvscccccssccscseccoosocncccopeegees 


Montreal, Canada. 





AUGUST. 1936 Please mention PopuLAaR ScIENCE MONTHLY when answering advertisements in this magazine. 99 































































yearn ELECTRIC ITY 





(MANY EARN'30,540,$50 and UP, aWEEK 
eee Others go in business and make 
up to $5,000 and more a year! 


I don’t care if youare 16or 40 years old, Electricity offers 
you anopportunity to forever say good- bye tolayoffs, low 
pay and uncertanties. Decide today to get into a live money- 
making - -, where je emnee really exist for real money 
making jobs or wh is easy to start a business of your own. 


VLL FINANCE YOUR TRAINING! 


Hundreds of my students get Coyne training fret Sen 
then pay their tuition in easy monthly payments out of in 
ed after they graduate. Send coupon today for details of 
y Tuition After Graduation’ Pian, and how you 
may get my training and do not have to etart paying back until 
5-months from date you start school, or 60 days after your re- 
quired 12-weeks training period is over. 


Learn By Doing In Coyne Shops 


Come to Chicago and get your training in the great 
Coyne Shops. Practical work—not books. You don’t need previ- 
ous experience or a lot of book learning. Many earn while 
learning. Lifetime empl ment service after graduation. 
Mail coupon sory for my big free book and all details of my 
training, my special offer of Diesel Engine, Electrical Refrig- 
eration and Air Penationing instruction, and my **Pay After 
Graduation’’ 


COYNE ELECTRICAL SCHOOL 


500 S. Paulina Street, Dept. C6-73, Chicago, Hl. 
= 


Soyne ELECTRICAL scnoce., H. C. Lewis, Pres. 
0 S. Paulina St., Dept. C6-73, p mm. 


1d spec we offer to pay for my training in 








+ sates our Free F 


easy monthly ‘papenense after I graduate. 
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ADDRESS , ‘ eesee secceees 1 
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CITY eves STATE 












100% improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessons—but by fundamentally 
sound and scientifically correct silent exercises . . 
and absolutely guarantee to paareve ony singing 
or LS te np voice at least 100 rite for 
wonderful voice book—sent free "Le parn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT VOICE INSTITUTE, Studio C-136 
64 E. Lake St., Chicago 














for a 
co00 PAY JOB in 


Big Opportunities 


for Brilliant, Successful Career 

A Lincoln graduate recently stepped into a good 
pay job first day after graduation and in five weeks 
took the place of another employee who had been in- 
spector for 8 years in a factory producing army air- 
planes. Just another example of how Lincoln Approved 
Training qué alifie s men for successful career in aviation. 

The a 1 industry is having the greatest In 








( ‘ requ 1 rG t I 
Lice ypr od Me chan i course es you re 
| G ent Airp i I 

I i I s V Traini n rr | 
‘ ] rime) Both fl i nd 

‘ ( Me er ! High « in 

Ma ( I Ww ¢ ’ ed by ead 

ict Throue/ n / ; 

’ rera ‘ rp ; 


and P h vear 16 ve irs teach g aviation 

Get s Write » Please tate your age. 
‘teeta Airplane & Flying School 

218F Aircraft Bidz., Lincoln, Nebr. 











Secrets of Success 


PROFITS INDIRECTLY 
FROM HOME STUDY 


It was during my first years of high 
school that I became interested in taxi- 
dermy and entomology. I started to collect 
specimens of animals and insects about 
four years ago but found that I ruined or 
mutilated many of them due to my in- 
experience. 

Realizing that I lacked technique, I 
searched the local libraries but found little 
literature of any help. My last resort was 
to answer an advertisement of the 
School. From them I learned that for a 





small sum of money I could obtain a com- 
plete course in collecting, mounting and 
preserving animals along with another 
course in furcraft. I grasped this oppor- 
tunity and I have never regretted it. 

Now that I have completed the course I 
do not intend to sell my services as a taxi- 
dermist or entomologist. But being a 
farmer gives me great opportunity to 
realize indirect profit from this hobby of 
mine. It is when a strange bug or insect 
is destroying some -rop, when some pe- 
culiar worm is feasting on ear corn, or 
when a little web “house” is found on an 
orchard tree that the study which I have 
had is appreciated. When I discover such 
pests, I cyanide and mount them. Later 
I classify them and discover means of 
checking their invasions or getting rid of 
them entirely. 

However, as I master things step by 
step, I find that there is always more to 
learn. I am thankful to the Government 
for publishing an endless number of bul- 
letins dealing with every branch of agri- 
culture and also to farming magazines 
These keep me busy during my spare time, 
devouring helpful hints and kinks which 
often mean direct savings or profits to me. 
Last but not least, I am proud to say that 
POPULAR SCIENCE MONTHLY is as 
educational to me on the farm as it might 
be to anybody else at any other trade. 


—H. W. Z., Shawano, Wis. 





BOX CONNECTORS FOR ELECTRIC 
WORK MADE FROM COUPLINGS 


CoupLincs may be used on steel-tubing 
electrical jobs if you run out of box con- 
nectors and it is inconvenient to replenish 
your supply. Unscrew one end, remove the 
“squeeze” collar, and insert the coupling 
body in the knockout hole in the outlet 
box or cabinet. Tighten the coupling first 
with the end part removed. The end of the 
tubing and inside end of the coupling 
should be reamed if the edges are sharp. 
A coupling used in this manner can be 
tightened more thoroughly than a lock nut 
on a regular box connector. 





WALL BOARD USED IN PLACE OF 
EXTRA LARGE DRAWING BOARD 


NEEDING a large drawing board and not 
having the time to get one, I obtained 
sheet of composition wall board 3 by 5 ft., 
which came squared quite accurately. After 
it had served its purpose, I found it useful 
which to thumb tack large 
examination.—L. N. G. 
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blueprints for ea 








Make Glazed Concrete Products 
NEW MONEY MAKING BUSINESS 


Make beautiful colored glaze finishes on concrete 
pottery, tiles, walls. New, low cost method. Make 
2,500 designs of vases, jars, birdbaths, etc. with- 
out molds, power or costly tools. Use only 
sand and cement. No experience neede d. 
Learn glazing, decorative water-proofing, 
pottery making. Send 10c TODAY 
for booklet, color plates and com- 
plete details. 

NATIONAL POTTERIES COMPANY 


424 Second Ave. So., Room 22, 
Minneapolis, Minnesota 
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HOME STUDY COURSES 


meme | Courses, leading to Degrees in Arts and 
Sciences; Education; W riting; Psychology; Chemis- 
try; Business and Commerce; Law; Theology; Agri- 
culture; Engineering; also’ courses in Business 
Training; Accounting; Advertising: Sales Manage- 
ment; Public Speaking; Radio. Many others. Low 
Cost: Easy Terms 
McKINLEY. ROOSEVELT UNIVERSITY 

4238 Clarendon Ave. Chicago 





ELEGRENCA 


ENGINEERING 


A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
| tors, endorsed by industry. 44th year. Catalog. 


ELECTRICAL 
wi BLIS SCHOOL 
| 108 Takoma Ave., Washington, D. C. 





Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 

Write for free booklet, How to Work 
Wonders WithWordsand requirements 
North American Institute, Dept.136-C 
3601 Michigan Avenue, Chicago, Ill. 












DEGREE IN 

TWO YEARS 

B.S. Degree in Electrical, Civil, Chemical, Radio, 

Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn board. Low 
tuition. Preparatory Department. Enter Sept., 

Dec., March, June. 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 
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CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with yay. Com- 
mon school: education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 

















Television, Photo Electric | 


Cells. Public Address pl 
Many R-T-I Trained Men 

make upto$75 a week and ZENITH 
morein full-time radiojobs | GRUNOW 
—$5-315 in spare time] and 46 

R Beg alone. More tramed men | other 

“k, WAY. | mors. 
EV: (@] - 3.) Endorses od by 50 big con- | enderse 


SA: PAY erns., Write for big Op- | R-T-§ 


e 
portunity Book FREE, 


RADIO AND TELEVISION INSTITUTE, Inc. 
2150 Lawrence Ave., Dept. 20-C, CHICAGO, ILL. 














53" 






Enroll now for one of the short courses 
in this world famous Engineering School. 
Courses designed to give trade proficien- 
cy for earning an immediate income— 
as a remunerative life work or as a fi- 
nancial stepping stone. Tr aining given 





by skilled instructors of the Engineer- 
ing Sch ool. Mode rn equipment and 
aboratories, »w tuition and living costs. 
Write to day for complete details. 


586 S. College Ave., Angola, Ind. 
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Earn While Learning at | Home! 
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Be a Trained Criminologist 


and Court Expert 


Increased interest in law enforcement has fo- 
cussed attention on scientific methods of crime 
detection. The qualified expert succeeds where 
the untrained detective fails. Fit yourself for 
big pay in this lucrative profession by HOME 











STUDY Fingerprints, Legal Chemistry, 
Microscopy, Photomicrography, Handwriting, 
Graphology, Ballistics, Criminal Psychology. 


Each course complete. Students given free ad- 
vice after graduation. Write today. 
International Criminologist School 
a Wunderling, Principal 
P. O. Box 343 Seattle, Wash., U. S. A. 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 

ut them on stores and office windows. 
Eiccsnenedonand. largeprofits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
$920 in two months. Write today for free 





sample and liberal offer to general agents. 
METALLIC LETTER CO., 


437 N. Clark Street, Chicago 





RAIS 


a2... FROGS 


ay START BACKYARD! 








Breeder lays 10,000 eggs 
yearly. Frogs sell up to $5.00 

per dozen. We buy. Any cli 
mate suitable. Write for FREE 
300K and literature today 
American Frog Canning Company 


(Dept. 144-R) New Orleans, La. 









EA PASSENGER 4 
° @ Sas 
B Traffic Inspector _~a/ 
Well-Paid Jobs Are Open in This Field i iy 4 , 
INTERESTING, healthful (outdoor) work for re- At Yn 
iable, active men—19 to 50—trained as Railway ha (ey 
a aie and Bus i 1ssenger Trafic In “SA 

spectors. Our short, home-study “—~ 

course quickly trains you and upon completion we 

place you at up to $135 per month, plusgxpenses, 


to start, or refund tuition, Advance with experi- 
ence;_splendid opportunities for the ambitious. 
Free Booklet. Standard Business Training 
institute, Div. 308, Buffalo, N. Y. 














FOREST JOBS 


available at $125-$175 per month, steady. 
Cabin. Hunt,trap, patrol. Qualify promptly. | 
} 
| 


Get details immediately 
Rayson Service Bureau, B-61, Denver, Colo. 
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Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—‘‘Win Success in Advertising’’, and full 
particulars. No obligation. 

Page-Davis School of Advertising 


3601 Michigan Ave., Dept. 136-C, Chicago, U. S. A. 
















Auto Mechanics and Welders are in big 
demand. Complete courses in ar 
and acetone welding, metal fin- 
ishing, body and fender bumping, 
spray painting. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 

















LEAR CTRICITY 


L REFRIGERATION 


DIESEL ELECTRIC POWER 
\ in Spare Time at Home! 


Learn to earn up to $50 or more a week after 
actual jobs in your own electrical workshop. 
We furnish dozens of items of electrical equip- 
ment at no extracost with practical home-study 
{ | course, No previous experience or advanced 
f\... education needed. Money back if not satisfied. 
i Mail coupon today for Free Book of facts 
TLECTING opportunities for trained men. 
INSTITUTE, iInc., H. W. Peterson 
Bt x ge erson, President=3 


graduation...opportunities to make $5, $10 or 
more a week while learning. Learn by doing 

> Addison Street pt. 76-H, Chicago, i, 
l Send Free Book and all facts about E, 1, Home Shop Training. I 
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HAND-TOOLED LEATHER 
BRACELETS AND PINS 


(Continued from page 63) 


outside center of the frame with leather ce- 
ment. Then glue the flesh side of the tooled 
or toppiece of leather to the outside of the 
padded frame. The inside piece of leather is 
then cemented in place. Slip the bracelet over 
a cylindrical piece of wood and complete 
punching through the inside piece of leather. 
Lace all around with a loop stitch. When the 
lacing is completed, tap the seams lightly with 
a wood mallet. Stain the edges with India ink 
and then polish. 

The method of tooling, punching, and as- 
sembling the bar pin is the same with the 
exception of the lacing margin, which should 
be 3/32 in. from the edge for the thong lac- 
ing. The materials are: 2 pc. tooling calf 1 by 
25% in.; 1 pe. ceiluloid % by 11/16 by 2% in.; 
42 in. of 3/32-in. thong for lacing edges; 
and 1 pc. 26-gauge copper 11/16 by 2% in. 
Cut the material to shape as illustrated. Parts 
for the pin assembly may be purchased from 
a manufacturing jeweler or supply house or 
taken from some piece of ten-cent jewelry. 
The size of the pin illustrated is catalogued as 
1% in. in length. 

In assembling the pin parts, soft solder the 
catch and stem to the copper plate, placing 
them 1% in. apart, center to center. Fasten 
the pin to the stem by inserting a small length 
of wire rod through holes in the stem made 
for this purpose; then tap on a rivetlike head 
with small hammer. 

When the pin plate is assembled, fasten it to 
the bottom side of the celluloid with a few 
drops of acetone; this will fuse the celluloid 
and cause the plate to stick firmly. 

The bottom piece of leather is punched 1% 
in., center to center, as shown to fit over the 
pin stem and catch. Punch for the thong lac- 
ing as described for the bracelet, but use a 
flat board surface instead of a round piece. 


MELTED STICK SHELLAC 
REPAIRS WOODWORK 


Stick shellac in a large variety of trans- 
parent and opaque colors is sold by dealers in 
wood-finishing supplies for the purpose of 
patching cracks, holes, and other blemishes in 
furniture. The shellac is applied with a hot 
knife or small soldering iron, very much as if 
it were sealing wax. After it has hardened, it 
is trimmed flush with a sharp chisel or knife 
and sanded perfectly level. The repair often 
can be detected only by close examination, 
provided the color matches well. 

If the commercial product cannot readily 
be obtained, a substitute can be made by 
placing a cupful of powdered or flake shellac 
in a piece of cloth about 12 in. square, folding 
and tying the corners, and immersing the bag 
in a pan of boiling water for about ten min- 
utes. Lift out the bag, drain for a few sec- 
onds, and squeeze the shellac into a plastic 
ball. Then remove it from the cloth and roll 
it into sticks of convenient size. This forms a 
tough, hard filling of the natural shellac color. 
Dry pigments may be added as necessary to 
the shellac so that it will match the work to 


be patched.—W. C. C. 
CUTLASSES FOR SHIP MODELS 


AN ADDED touch to a nineteenth century 
naval ship model is the cutlasses which were 
usually hung under the poop deck in the 
break. These can be made of pins or thin wire. 
Cut them to scale length, bend a loop at one 
end, flatten one side to represent the guard, 
and paint—JoHN HINTERNHOFF. 


SUBSCRIBERS are requested to notify us of 
change of address four weeks in advance of 


| ; ; 
| the next publication date. Please be sure to 


give both the old and the new address. 





Please mention PopuLAR SCIENC! 


MONTHLY when answering advertisements in this magazine. 
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ARE YOU making the most 
of the worldwide swing to 


DIESEL 


Production Gains 
1000% in Three Years 


It is predicted that 1936 sales will 
be double those of 1935. The swing 
to Diesel is definitely opening profit- 
able opportunities to Diesel men for 
manufacturing, operating, sales and 
service positions. 

Hemphill graduate, John H. Nich- 

olson writes, “Soon after the com- 
pletion of my Hemphill Course, | 
applied for a job as assistant engineer 
of a large Diesel yacht. | was chosen 
for the place because of my Hemphill 
Training. After three months, | was 
advanced to Chief Engineer.” 
Many other Hemphill graduates are 
enjoying the same advances. The men 
shown above, and the plants or boats 
illustrated on which these Hemphill 
graduates hold responsible positions 
are evidence that 


HEMPHILL 
TRAINING 
PAYS 


Send coupon today for free copy of 
“Diesel News” that will open your 
eyes to the opportunities in this field. 


HEMPHILL DIESEL SCHOOLS 


America’s Original Exclusive Diesel Train- 
ing Institution, located only at the ad- 
dresses shown below. 
NEW YORK, 31-32 Queens Bivd., L.I. City 
DETROIT, 2345 West Lafayette Bivd. 
CHICACO, 2006 Larrabee Street 
MEMPHIS, 431 Monroe Avenue 
LOS ANCELES, 2012 San Fernando Road 
SEATTLE, 507 Westlake Avenue North 
VANCOUVER, B. C., 1365 Granville Street 


HEMPHILL DIESEL SCHOOLS 

(use nearest address) 
| am interested in capitalizing on the swing 
to Diesel. Please send me free “Diesel 
—_— and Proof that Hemphill Training 
ays. 


Name 








Street 


City 
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Ny! That the Sun moves 

north as men travel 

~ south, until finally it 

.| shines continuously 

\ in the north. 

\ \ For 1,500 years men 

NQ laughed at the “gullibil- 

ity” of the ancients, until, 

by sailing past the Equator, 

™ Europeans of the Middle Ages 

DISCOVERED what the Egyptians KNEW thousands of 
years before. 


Suppressed Knowledge of Ancient Sages 


—lost to the world for 3,000 years, but preserved by the FEW 
who could appreciate and use it — is available to you, through 





association with the Rosicrucians. Their unique and success- 
ful methods of mastering life’s problems and developing 
Personal Power are even more effective today. Try their for- 


mulas on your own personal and practical problems. 


Successful ? — Happy ? 


Have you realized the highest possibilities of which you are 
capable? Are you going through life with your greatest assets 
—social, business, intellectual—locked in a chest, without 
looking for the key? 

Send for a Free Copy of “The Secret Heritage.” It may 
open up a new world of personal satisfaction and practical 
achievement; it might have a startling effect upon your own 
future. It is sent free to the serious. Address Scribe D.C.E, 


“Chk ROSICRUCIANS 


AMORC 
San Jose California 
(Not a religious organization ) 
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6 MONTHS THOROUGH, 
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FREE BOOK ¥ Now! 


8. Q. NOEL, Pres. First National Television, Inc. 


Dept. E-8, Power & Light Bidg., Kansas City, Mo 
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For 30 Days Reading—No Money Down 
Actual Crime Cases — /f You Act Quick/ 
We will send you this stirring book on Crime 
Detection, Secret Service and Identification 
Work for 30 days free reading. Send no 
money. If you decide to keep it, then send 
me only $1. If not, return it. WRITE TO- 
DAY. Not sent to boys under 17 years of age. 


| T. G. Cooke, Dept. C136, 1920 Sunnyside Ave., Chicago, Ill. 














Yet the task of reconstruction stimulated 
invention and perfection of new and better 
machinery and appliances, and the determi- 
nation to rebuild better than ever. The sturdy 
French peasants returned to the ruins, sought 
out their old homes; began over again in cel- 
lars—in shacks made of corrugated iron from 
dugouts, or in the dugouts themselves. With 
splendid energy, in two years they had filled 
in 134,000,000 cubic meters of trenches and 





A liquid-fire thrower, one of the grim souve- 
nirs recovered from the French battlefields 


shell holes and reaped a sinister harvest of 
182,000,000 meters of barbed wire, virtually 
reclaiming all of the 10,000,000 acres—on the 
surface. 

That surface had been littered with unex- 
ploded shells, hand grenades, cartridges. To 
pick them up, was risky, but it was done. But, 
duds got into strange places. A woman used 
one to prop open a stove door. Another lighted 
a fire to warm a dugout, and touched off a 
dud under the floor. Beneath other floors 
were gas shells left behind by the retreating 
Germans, with time fuses set, to gas the Al- 
lied troops subsequently occupying the dug- 
outs. Those that did not work remained, to be 
jarred into activity by the returning French 
peasants. So, in the “red zone,” many a man, 
woman, and child carried a gas mask. 

Often a road crossing, bridge, or railroad 
station would suddenly disappear in flame 
and smoke, as a forgotten mine blew up. 
Years after the Armistice, near Douai, workmen 
were digging beneath a railroad station. Some- 
thing caught a pick. The laborer started to 
yank. But a former soldier seized his arm. 


ee AREFUL!” he cautioned. “It may be a 
mine !”’ 

It was a mine—enough buried high explo- 
sive to have blown the station sky high. 

Although, within a few years, most of the 
‘red zone’ looked as if it had been cleaned 
up, danger still lurked beneath the surface. 
Mostly, dud shells 

What causes duds? Why don’t shells ex- 
plode? Perhaps, because the bursting charge 
of powder has become damp or deteriorated ; 
perhaps, because the gun had a firing-pin too 
blunted to ignite the fuse; but probably, be- 
cause there was something wrong in the fuse, 
the spark plug of the shell. 

How many shells were fired in the World 
War? In the forty-seven days of the greatest 
of American battles, the Meuse-Argonne, the 
cannon of our First Army fired 4,216,575 
shells—and there were bombs and bullets be- 
sides. In 1918 there were, on the Western 
Front, twelve major battles and innumerable 
smaller engagements and bombardments. Per- 
haps Allies and Germans fired 200,000,000 
shells on the Western Front that one year. 
There were four years of war, and a dozen or 
more “fronts,” great and small 

So, millions upon millions of duds lie scat- 
tered on the battle-fields, especially beneath 


CLEANING UP THE BATTLEFIELDS 


(Continued from page 13) 


the surface of that “red zone” of France and 
Belgium. Spring plowing is a dread ordeal for 
the farmer, who may be blown to pieces as his 
plow or his horse’s hoofs strike a hidden obus 
—French for shell. 

In war, it took 400 shells to kill a man. In 
peace, almost every exploding “dud” kills at 
least one man, woman, or child. 

So discouraged were many peasants that 
they begged Paris to find new ways to end 
the menace. Now to clean up the battlefields, 
there has sprung into being an industry unique 
in the business world—the Entreprise de Dé- 
sobusage; meaning ‘‘Company for Un-shelling 
Shells.” The main office and “plant” of this 
remarkable concern are in a castle—the ancient 
and picturesque Chateau of Coucy, near St. 
Gobain Forest where the Germans hid the 
long-range guns that shelled Paris. From there 
is directed the battle for peace waged by 5,000 
men scattered through the “red zone.” 





ACH of them covers a certain area, where 
every one knows him and his work. He 
does some searching for duds on his own, but 
mostly, like a fireman, he awaits the alarm. 
At St. Aubin and Heurtebise, where the 
company maintains its two shell-exploding 
grounds, there are notable battlefield museums 
but few tourists see them. They seem to stay 
away. Here great piles of shells, many still 
bearing fuses, await the ministrations of 
sturdy, former French artillerymen in cor- 
duroy. 

First they inspect the fuse, if necessary, with 
a microscope, to see whether it can safely be 
handled at all. If there is any doubt about it, 
back it goes into a specially-built truck. A 
workman drives it out to a secluded field. 
The whole surface is pockmarked with shell 
craters. To the metal shell fuse he attaches 
another of the type that miners use. It is long 
enough so that he can light it and have time 
to get into an underground dugout before the 
explosion. 

Near that blasted field is a wood in which 
the trees and underbrush are wilted, blighted. 
Here gas bombs are taken. Workmen who 
handle them, put on gas masks and, wearing 
gloves, daringly let out the gas—but only 
when the wind is blowing strongly enough to 
take it away from them. The empty bomb is 
sold for junk. 


‘*O ARE empty shells, if they can safely be 
\J emptied. If the expert’s trained eye de- 
termines that he can remove the fuse without 
blowing himself to Kingdom Come, he puts 
the shell in a vise equipped with a hand-op- 
erated wheel, and removes it—usually by un- 
screwing it. Without its “spark plug,” the shell 
is harmless. Through the hole where the fuse 
was, other workmen pour out the powder of 
the charge. The French Government gets that, 
tests it, puts it into new shells. The shell 
cases and other metal belong to the company, 
which has gathered from the battlefields and 
sold the amazing total of a million pounds of 
copper and lead, and seven million tons of 
iron and steel. In the last six years, the 
experts have destroyed 167,000 tons of duds, 
but have brought in 1,500,000 tons and still 
have left, undestroyed, 350,000 tons. To gather 
that deadliest junk pile on earth, 5,000 men 
have risked death driving 350,000 miles. 

They are about the most careful truck 
drivers on earth. Two years ago, one had an 
accident. Loaded with cylindrical death, his 
truck upset. A great sheet of flame, a frightful 
crash, a rending roar. The truck flew to flin- 
ders; every window in four villages was 
broken; a crater forty feet deep was dug. At 
the bottom was the driver. As rescuers arrived, 
he arose, and dusted off his corduroys. 

In all these years, not one man employed 
in cleaning up the battlefield has been killed! 
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| STUNTS FOR CAMP COOKS 


(Continued from page 65) 


POTATOES 
WRAPPED IN 
OILED PAPER 


SAND- 
FILLED 
TIN-CAN 
SUPPORTS 








Potatoes are easily baked in a pail of sand 


stunt on yams, tomatoes, apples, and eggs, to 
say nothing of cased sausages, pork chops, and 
fish. Meat should be seasoned and wrapped in 
two separate layers of paper. Split the fish and 
put a slice of bacon in the cut before wrapping. 

Now suppose they want stew or bean soup 
for dinner. Good stuff all right, but it usually 
takes a lot of fire feeding and watching. Here’s 
how you can beat that racket. Build your fire 
down in a hole dug 18 in. deep. Sling the ket- 
tle over the hole and after your fire is going 
good, slant thick sticks of fuel on end all 
around the sides of the hole, as shown in one 
of the drawings. Use more green wood than 
dry so the sticks feed down slowly on the 
coals as needed. This fire will burn for at 
least three hours. Be sure before you leave 
that the food in the pot is well covered with 
water. 

Here’s a stunt for green-corn time that 
started back in the bushwhacking days of the 
Civil War, but it tastes just as good today as 
then. Twist an ear out of its cover of husks 
and insert a cleaned, seasoned fish. Tie up the 
ends of the husks and bury in the hot ashes of 
your fire. In forty minutes you’ll have a 
steam-cooked flaky dish that makes you wish 
stomachs were twice as big. 

If you camp for a week in one place, by all 
means make a bean hole. Then you can serve 
beans like nobody’s mother ever did unless 
she had a bean hole too. Dig the bean hole in 
dry, solid earth. Make it just a little larger 
than your pot. Build a fire in the hole. Now 
here’s the secret of this bean-hole business: 
You must keep that preheating fire going for 
at least four hours! You’ve got to heat the 
ground surrounding the hole and heat it well. 

For four men use 2 Ib. or 5 cups of beans. 
Soak them over night, parboil with a little 
soda, and drain. Add: 


1 large bottle catsup 
1 lb. bacon 


1 onion cut fine 
ilb. brown sugar 
1 teaspoonful salt 
1 teaspoonful mustard 


Enough water to stand 11% in. above the 
beans 


If the potlid doesn’t fit tight or if the beans 
were not well soaked, double the amount of 
water. Empty the hole, set in the pot, and 
pack ashes around and over it. Cover with 
earth, heaping it 2 ft. high over the top of the 
hole. A piece of canvas spread directly over 
the potlid makes it easier to uncover. 

Leave the beans in that hole for twelve or 
fourteen hours—longer won’t hurt. Camp 
cooks often pack the hole in the evening so 
the beans are ready for the following noon. 
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J of extra cost 
FREE! ‘3: 

© coupon for 
details of our amazing new plan. It 
tells you how to get a big assortment 


of beautiful gifts that you can paint. 































This Magic Box 
Tums Spare Time Into Money/ 





We show you how and give you the You can join now on the easiest plan ever 
complete outfit illustrated above. Also offered. Coupon brings full details. 
Free Idea Book which has started hun- FREE Book on Decoration 
dreds making easy money! Mrs. H. L., Mail the coupon NOW for the beau- 
lliinois, says ‘‘I made $100.00 in 1 tiful new book on home —— 
sale 9? cA kK irginia—‘‘ Mv sales tion and money making. It’s 
week.” Mrs. A. K., Virginia—*' My sale FREE! A new plan for 
were $500.00 for 5 weeks.” R. M. I ad starting you at good mon- 
Illinois—‘‘I did $3,500 worth of busi- ey at once will also be 
ness last year and over $12,000 worth included. Do this 
this year.’”’ A real desire to make mon- —_ — a 
ae ge . ae a ae Se Bie are openings 
ey is all you need to make a big suc feat samen FIRESIDE 
cess at Fireside work—No tiresome bers! INDUSTRIES. 
study—You learn by doing. It is fun dec- Dept. 51-K, 


Adrian, Mich. 
Send FREE book and 
details of your new plan 
Also how to get the big 
artist’s outfit. 


orating beautiful gifts and furniture. You 
make good money practically from the 
start. Our FREE book tells you how. Send 
for it. 
No Experience Needed 

You need no experience to succeed at 
Fireside work and make excellent mon- 
ey. We help you and show you how. 

FIRESIDE INDUSTRIES : : 
Dept. 51-K, Adrian, Mich. MOTE cccrccscsccrssasssecescssoscscces Ce 








TECHNICAL AND APPLIED COURSES. Nonessentials omitted. TIME 

AND MONEY SAVED. Degree in 2 yrs., diploma in 1 yr. Electrical, Auto, Diesel and Aviation Mechanics— 
Mechanical, Architectural, Structural, Aeronautical, Civil, Highway. General Electricity, Welding— 

Short intensive courses in Diesel-Electric, Electricity, Power Plant, Step into Big Pay. Earn $35 to $75 a week. Learn in a 
Drafting. All courses include Refrigeration, Diesel and Air-Condition- few weeks. New practical shop plan. Work with real tools 


ing. Low tuition. Extensive modern equipment. Part-time work for oA " . : nd alae 
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“{s Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depended on 
horse-drawn vehicles for their living — so 
now the Diesel engine is fast invading both 
the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 


What This Field Offers You 


Diesel engines are. replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives and 
ships, aircraft, tractors, dredges, pumps, 
etc.—opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
get complete information on all the latest 
— 2 . . & 83 8. Diesel developments in our course. Special 
Now is your chance to get intoa big new industry and diagrams for quick understanding of this 
grow up with it to an important position. Today there is ®€W power. 
practically no competition in the Diesel field, but the increasing Get our Free Diesel Booklet and find 
use of Diesel engines will result in keen competition for jobs after OUt What the Diesel field offers you— how 
a few years. If you start your training now and get established in quickly you can obtain a complete understand- 


co ing of Diesel engineprinciples and operation by 
this field, you need not worry about competition. 6pare-time study at home. Write Topay. No obligation. 


American School, Dept. DC-46, Drexel Avenue at 58th Street, Chicago, Illinois 
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NAME YOUR NOISE 


(Continued from page 19) 


the record. Occasionally, 
these sound cabinets will be operated simul- 
taneously to obtain specially complicated 
background effects. 

It is hard to think of a grunt, growl, whine, 
squeak, roar, murmur, whisper, or crash that 
the sound libraries can’t pull out of their 
record files. Just name your noise. Traffic 
sounds at Times Square in New York City; 
a racing car roaring along a speedway; a 
1910 auto chugging uphill in low gear; balls 
rolling down a bowling alley and crashing in- 
to the pins; a man chopping ice; two men 
chopping ice; 2,000 canary birds singing at 
once; a man crunching along over frozen 
ground. 


;;ACH record usually contains about four 
or five separate “cuts” or sections. Thus 
a barking-dog record available at one library 
includes: English bulldog barking (thirty sec- 
onds) ; collie pups yipping (ninety seconds) ; 
chow pups whining (thirty seconds); and 
thirty excited dogs of many breeds barking 
all at once (thirty seconds). 

If you hear a baby crying pathetically off- 
stage at a theater, or during a radio play, the 
chances are it is no imitation but an unhappy 
infant recorded while it was being pulled 
through an attack of colic. The gales of in- 
fectious laughter on one record were started 
by a sound engineer’s joke; that number is 
sometimes played for advertising purposes in 
the lobby of a theater showing a comedy. 

Thomas J. Valentino, supervisor for one of 
the large record-making concerns, fills special 
orders for new plays that open on Broadway. 
For the offstage noises of one show, he made 
special records of express-train noises, includ- 
ing the sounds of starting, stopping, applying 
brakes, blowing the whistle, crossing bridges, 
and switches, passing another train, and blow- 
ing off steam. These were made with porta- 
ble sound equipment mounted on a flat car 
coupled to a regular train. 

One much-used disk has saved a great deal 
of dishes, bowls, and chinaware. The sound 
of smashing china can only be reproduced 
realistically by actually smashing china. Here- 
tofore, when scripts called for crockery crash- 

property men bought a supply of cheap 
are and broke it in front of the mi- 
crophone. Now, they merely turn on a record. 

In spite of the amazing variety and num- 
ber of sound effects available on records, i 
is still impossible to get one of a mouse 
squeaking or a whale spouting. The alarming 
rumble of a real earthquake has not yet been 
impressed on wax, but many other natural 
uproars have been recorded. The eruption of 
a volcano was registered when daring sound- 
effects men held a microphone over the edge 
of a crater, and other operators have braved 
floods and rapids to put their distinctive 
sounds on disks. 


chinaw 


ERHAPS the most important contribution 

of the sound library is its work in storing 
up a vast file of audible current history. The 
voices of most of the prominent world figures 
of today are constantly being recorded on the 
sound films of the newsreels. These films are 
transferred to the more enduring form, the 
acetate or wax disk. Even when the actual 
voice of a personage is lacking, there has 
probably been a very accurate imitation made 
and re¢ orded. 


How famous persons of the pre-phono- 
graph days actually spoke can only be de- 
scribed verbally. Records go back only to 
the day when Thomas A. Edison recited 


“Mary had a little lamb” into his newly in- 
ented talking machine. 

Not long ago, a prize discovery was made 
of a forgotten, dust-covered cylinder on which 


was impressed the voice of Queen Victoria, 


three or more of 


great-grandmother of the present King of 
England. Although the record seemed almost 
worthless because of age and hard usage, sound 
engineers, handling it with the care bestowed 
on a newborn quintuplet, played it in front of 
the microphone of a modern sound-recording 
machine. 

When the voice had been transferred to a 
sturdy wax platter, the engineers began to fil- 
ter out all the extraneous squeaks and scratch- 
es. Each time they recorded the voice, a few 
of the annoying noises would be strained out 
of the record. Finally they succeeded in mak- 
ing the disk comparatively clear and audible; 
thus the voice of England’s great queen will 
be preserved for the ears of future genera- 
tions. 


SIMILAR procedure was used to re- 

store old records of the voices of Flor- 
ence Nightingale, William E. Gladstone, Eliz- 
abeth Barrett Browning, Benjamin Disraeli, 
and P. T. Barnum. Just a few years before 
his death, William Jennings Bryan repeated 
his famous “Cross of Gold” speech before the 
sound recorder. 

Historic sounds, as well as historic voices, 
are being impressed in wax. In a few years 
no one may remember the typical sounds of 
the old-fashioned village blacksmith shop. 
Thanks to the sound libraries, however, they 
are all safely stored away on disks—the hiss 
of the bellows, the clang of hammer on anvil, 
the clatter of horses’ hoofs over the floor. 

Because many experts believe that modern 
street noises will be unknown in the cities of 
the future, records of typical street and side- 
walk sounds were recently sealed into the 
cornerstone of a new building being erected 
in New York City. With light, portable sound 
apparatus, engineers made recordings of honk- 
ing horns, squeaking brakes, police whistles, 
autos backfiring, newsboys shouting, and oth- 
er familiar sounds of urban thoroughfares. 
The noises were transferred to chromium- 
plated copper disks, coated with an imperish- 
able tarry compound, and locked in a copper 
box. Included along with the disks were a 
phonograph pick-up and complete instruc- 
tions for removing the tarry coating and for 
playing the records. These instructions were 
indelibly etched into panes of glass with hy- 
drofluoric acid. 

The producers of a radio drama of the 
Civil War persuaded a group of Confederate 
veterans to record their celebrated “rebel 
yell,’ a shrill battle cry used by charging 
troops. Historians are as grateful for that 
recording as are music lovers for the preserva- 
tion of the golden voice of Caruso. 

Columbia University is building up an ex- 
tensive file of records of the various dialects 
spoken all over the United States. These 
disks provide a collection of data invaluable 
to the ethnologist, the novelist, the playwright, 
and the actor. 


N ADDITION to their miscellaneous sound 

effects records, the large broadcasting 
chains are accumulating libraries of contem- 
porary historical events as recorded on disks. 
The funeral ceremonies and memorial serv- 
ices for the late King George V fills a set of 
twenty-seven records, some of them on six- 
teen-inch disks which play for half an hour 
at a time. 

So science is saving our sounds. More and 
stranger noises are being recorded on wax 
than were dreamed of when the phonograph 
was first invented. It may be a historic voice, 
broadcast from half way across the world; 
it may be anything from a baby to a battle, 
from a rare bird to a rattlesnake, from traffic 
tumult to legal testimony. Historians of the 
future will not only “look at the record,” 
but listen to it as well. 
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HOME EXPERIMENTS IN 
ORGANIC CHEMISTRY 


(Continued from page 49) 


than a plain glass tube; this should be at least 
half an inch in diameter, so that drops of 
condensing liquid will not be spurted out of 
its top by the pressure within the flask. An 
air-cooled condenser of this type is less 
efficient, however, than a water-cooled one. 

Vinegar may be substituted for pure acetic 
acid in making lead acetate by the method just 
described, since it is a dilute solution (about five 
percent) of acetic acid, together with other 
substances. Glacial acetic acid is 100 percent 
pure, containing no water; in other words, a 
thirty percent solution of this chemical in 
water will be a thirty percent solution of 
acetic acid. No matter what proportions you 
use, you can always prove that the liquid ob- 
tained in the experiment contains lead by 
adding several drops of strong sulphuric or 
hydrochloric acid. A white precipitate con- 
sisting of lead sulphate, or of lead chloride, 
depending on which acid is used, will form if 
lead is present. 


N REFLUXING operations such as these, 

you will find that a round-bottomed flask 
withstands * ‘bumping,” or violent boiling, bet- 
ter than a flat-bottomed one. 

A recent article of this series told how giant 
forms of the fireworks novelty known as 
“Pharaoh’s serpents” could be made from an 
organic chemical called paranitroacetanilide 
(P.S.M., Apr. ’36, p. 50). This chemical, 
fluffy yellow powder, is commercially obtain- 
able only from a chemical supply house. You 
can prepare it yourself, however, from acet- 
anilide, which you can buy at a drug store. 

Place about thirty cubic centimeters of 
strong sulphuric acid in a flask with a capacity 
of approximately 150 cubic centimeters. Cool 
the acid by immersing the flask in ice water. 
Then add about fourteen grams of acetanilide, 
a little at a time, still keeping the flask chilled. 
A convenient way to do this is to attach a 
“sinker” of sheet lead, as shown in an ac- 
companying diagram, so that the flask will 
stay immersed and remain upright. 

Now add fifteen cubic centimeters of nitric 
acid, drop by drop. This operation is called 
“nitration,” and converts the acetanilide into 
the “nitro” compound. Meanwhile, the sul- 
phuric acid combines with water that is re- 
leased in the reaction, so that the nitrating 
process will not be slowed down by dilution. 
Do not let the temperature of the liquid rise 
above twenty degrees centigrade. 

When all the nitric acid has been added, let 
the flask stand in water for, say, fifteen 
minutes. Then pour the entire contents of 
the flask into about a quart of ice water, and 
stir. The precipitate that forms is the par- 
anitroacetanilide. 


SING a piece of cloth in a funnel as the 

filtering medium, filter off this precipitate. 
Wash it with ice water while it is still on the 
filter cloth. Then squeeze the cloth gently to 
remove excess moisture, taking care not to 
lose an undue quantity of the precipitate by 
forcing it through the cloth. The cake of 
chemical may then be dried in the air and 
bottled for later use. As readers of the pre- 
vious article will recall, the “snake” experi- 
ment is performed by working this substance 
into a thick paste with strong sulphuric acid, 
and heating the mixture in an evaporating 
dish over a small flame. When the reaction 
sets in, a writhing mass of ash resembling a 
giant serpent issues from the dish. 

Organic chemicals, especially those made in 
the home laboratory, are best kept in glass- 
stoppered bottles. Rubber stoppers are un- 
suitable for bottling organic substances, and 
for assembling apparatus for experiments with 
them. Many of these chemicals attack rubber 
and become contaminated as a result. 
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Thousands of others now know from their own personal 
experience what Dynamic Tension has done for them. They 
were just as frail and puny as 

once was Now they are 
life-sized examples of what a 
man can and ought to be. My 
interesting booklet, filled with 
pictures, tells my story—and 
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HOMEMADE STROBOSCOPE 


(Continued from page 47) 


“outlet vent” in the side of the housing, as 
shown, so that the air will clear out rapidly 
after impelling the vanes. Now it only remains 
to solder on a flat-headed wood screw to the 
edge of the polishing-box housing, and screw 
it into the wooden file handle. This completes 
your stroboscope, and it is ready for use. A 
drop or two of oil in the tube bearing will 
make it spin more freely. A scratch made 
across the joint of the tin housing when the 
two viewing holes are in line, with the disk re- 
moved, enables you to get the holes in line eas- 
ily in assembling the device with the disk in 
plac e 


UST a word about the rubber atomizer bulb 
ew which furnishes the motive power. It should 
be fairly large, and must be provided with a 
one-way valve. Any drug store should be able 
to supply you with the bulb alone, or with a 
cheap throat-spray atomizer from which it can 
be temporarily removed for your experiment. 

Further details of construction can be gleaned 
from the scale plan and photographs. The ex- 
act sizes given are not important, with the ex- 
ception of the width of the slits. These should 


not be over one-thirty-second of an inch. 
Wider slits will give less sharp images. I cut 


each slit by drilling a row of holes in the disk 
and then filing them into a continuous slit. 

The construction given calls for the simplest 
materials possible. If you have a metal-turn- 
ing lathe, and some skill as a mechanic, you 
can construct a much more workmanlike job 
than the one specified. 

With this simple apparatus, you will find it 
easy to “stop” mechanisms of any moderate 
speeds. You can, for example, arrest the up- 
and-down motion of the poppet valve on a 
gasoline engine, and see it motionless. Or you 
can “stop” the vibrating motion of the ham- 
mer on a door bell. 

In fact, having a disk with four slits will 
enable you to exceed the speed of the electric 
fan sufficiently to see more than two horse 
pictures on the circular card attached to it, 
as shown in the illustration. 

Interesting variations on the horse picture 
can also be tried. Some of these are illustrat- 
ed, and can be reproduced in larger size and 
attached to the fan blades. 

One of these has three concentric circles of 
black spots. The inner circle has three dots, 
equally spaced; the middle one has four spots, 
and the outer has six. When attached to the 
fan blades and viewed through the rotating 
disk of the stroboscope, one of these circles 
of dots will be seen to spin in one direction, 
while the others spin the opposite way. An in- 
crease or decrease in the disk’s speed will re- 
verse the direction of motion, or make one 
circle stop while the others are still moving. 
Greatly increased speed will multiply the 
number of all the spots. 


NOTHER fascinating experiment can also 
4 be tried with a circular card on which 
colored ereas are substituted for the concentric 
circles of dots. In this case, each of the circles 
of blended color produced by rotating the card 
be slowed down and “split” into the pri- 


can 


mary colors from which it is combined. 

If a simple geometric design is drawn upon 
one of the circular cards, it can be made to 
change its form and produce differently 
shaped figures. These shapes melt from one 
into the other as the speed of the strobo- 
scope s k varies 

Another interesting subject for viewing 
through your stop-motion device is an electric 
bell with one end of a rubber band attached 
to the hammer, and the other end to a nail. 
When the bell hammer is put in motion, the 


rubber band is thrown into a spindle-shaped 
figure, as shown in one of the illustrations. 
Now view the rubber band through your 


stroboscope. When the slits pass the peep hole 
at the same frequency as the hammer’s vibra- 
tions, the band can be stopped in a “still” 
curve. This curve will shift from the left to 
the right side of the spindle as the speed of the 
disk varies slightly. A longer rubber band will 
vibrate in two spindle shapes, which the 
stroboscope “freezes” into an S-shaped curve. 

If you can obtain a small neon lamp of the 
plate type shown in one of the photographs, 
you can separate and actually see the impulses 
oi ordinary alternating current! This is possi- 
ble because only one of the plates of the lamp 
is glowing at a time, while the other plate is 
totally dark. With ordinary sixty-cycle cur- 
rent, this gives 120 flashes of light a second, 
which the persistence of vision fuses into con- 
tinuous light. When you look at the lamp 
through the stroboscope, you can speed the 
disk up until one of the plates seems to glow 
all the time, while the other is dark. This, in- 
cidentally, enables you to measure the speed 
of your disk. If three of the four slits are 
covered with bits of adhesive tape, leaving 
only one open, the disk must be rotating sixty 
times a second when one plate of the lamp re- 
mains dark. 


HE alternate dark and light flashes of a 

neon lamp running on alternating current 
is, in fact, the basis of an entirely different 
kind of stroboscope. You can prove this by 
spinning a top with a row of black spots 
pasted around it, and then watching it slow 
down in the light of a flashing neon lamp. 
For success in this experiment, there should 
be no other light present in the room. 

When the top slows down to exactly 120 
revolutions a second, you will be able to see it 
momentarily motionless, for the flashes from 
the lamp, coming at the same rate, give you 
glimpses of the black spots always at the same 
points in their revolution. The spots accord- 
ingly appear motionless, just as they would 
through the slits of the rotating disk of your 
compressed-air stroboscope. The successive 
glimpses you get are given by the light flashes 
instead of slits; that is the only difference. 

Any motion occurring at regular intervals, 
either circular or vibratory, is an interesting 
subject upon which to try out your stop-mo- 
tion device. Try it with the waves formed on 
water when a faucet drips rapidly into it. 
Try it on the wheels of cars passing in the 
street. 

You will be able to 
then make the wheels reverse their direc- 
tion, just as you have seen them do in 
moving pictures. This shows that the moving- 
picture camera is itself a sort of stroboscope. 


TESTS SHOW ECONOMY 
OF WASHING WINDOWS 


British government 
experimenters 


“stop” the spokes and 


windows in 
buildings have gone unwashed, 
recently revealed, while they measured the 
loss of daylight caused by this neglect. They 
found a decrease in illumination of eight per- 
cent after one month, and of as much as fifty 
percent in two years. Regular window washing 
is not only desirable -for appearance’s sake and 
good working conditions, their tests indicate, 
but may result in substantial economies in 
electric-light bills, 


MARRIAGE AIDS HEALTH 


SELECTED 


STATISTICAL figures compiled by a 
surance company indicate that married men 
and women are healthier and live longer than 
bachelors or spinsters. The relatively staid and 
regular course of married life, it is said, is 
more conducive to health than the compara- 
tively free-and-easy living habits of single 
persons. 
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FORGING NEW WEAPONS 
FOR THE WAR ON CRIME 


(Continued from page 11) 


situation, which probably will be duplicated 
ny times in future months: A radio patrol 
Minneapolis overtakes a speeding 
n with Missouri license plates. In it are 
ee men with rifles. Bloodstains are found 
the rear seat. Are the men gangsters—or 
hunters, as they say? 
From the Minneapolis headquarters a radio 
ssage flashes to Kansas City and St. Louis. 
. few minutes later, replies come from the 
ssouri cities. The men are fugitives from 
| justice and their arrest is wanted urgently. 
| Without the rapid-fire radio link between the 
| cities, these dangerous criminals might have 


| gone free. 


in, say, 


\ 


An additional step forward in this realm of 
police work will be the wide adoption of two- 
radio sets in cruising patrol cars. They 
| will enable officers to communicate with head- 
| quarters and check up suspicious char- 
Y ters without even taki hem to the police 
ion. 


PROBABLY the mo 
J veries in crimin 
» Chicago scientis 
Dr. Leon J. 
esearch, during whi 
ing of nearly 30 
nounced that we « 


| way 


f 


irious of recent dis- 
is that reported by 
Franz Alexander 
\fter several years of 
iey studied the breath- 
bjects, they have an- 
1 be identified by the way 
we breathe as wel! as by our fingerprints! 
Not only does the breathing “pattern” of 
ne individual! differ from that of another, but 
appears to keep the same characteristics 
from year to year. The researches of these 
Chicago experimenters give the scientific de- 
tective one more clew to hidden identity. 
Even more amazing is a delicate test re- 
ported by an eastern microchemist. It prom- 
ises to outwit even the most cunning attempts 
to forge fingerprints by means of rubber 
stamps or rubber gloves. All the expert has to 
do is analyze a suspected fingerprint with spe- 
cial reagents applied through capillary tubes 
der a microscope. This test will reveal the 
nfinitesimal traces of rubber left by the pres- 
» of the stamp or glove! 
In connection with fingerprinting, a recent 
vs item reported that 1,000,000 Boy Scouts 
ere filing their prints with the Federal Bu- 
reau of Investigation, at Washington, D. C. 
| It is hoped that eventually every person in 
the United States will have his prints on rec- 
| ord. Such a file would prove of great assist- 
ance in cases of kidnaping, loss of memory, or 
| mistaken identity. 
| \ few weeks ago, the Department of Justice 
| flashed word to police all over the country 
suspect with mutilated 
fingerprints be held for careful examination. 
Attempts by “‘public enemies” to outwit the 
ithorities by searing away fingerprints with 
acid or hot irons have been reported from 
time to time. But the ruse always fails. The 
| utilation in itself confirms suspicion. And, 
| the 1936 detective has at his command, be- 
fingerprints, identification clews un- 
E dreamed of a generation ago. 


questing that any 


sides 


\ dramatic feature of the last decade has 
been the race between science and crime. 


H'! )W far and how fast the many-sided ad- 
vance of the crime-detection laboratory 
| has gone was seen not long ago in Philadel- 
| phia, Pa. At the Franklin Institute, a series of 
| demonstrations that lasted for eighteen weeks 
| revealed to the public the sensational tests 
| which obtain clews from dust and wood, from 
ink and paper, from bullets and blood. It 
showed thousands of fascinated spectators the 
part microscopes and radio and photography 
play in apprehending criminals. But, most of 
all, it dramatized the amazing variety of the 
which aid the present-day scientific 
sleuth to cope with crime. 
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Street & Number... ...scccccccccccccccessss+eseces 


A BIGGER JOB-—and youre THE MAN 


Are you hunting a bigger job, or does the bigger 
job hunt you? Why waste years learning through 
routine work, when you can acquire in your spare 
time in a comparatively few months the experience 
and specialized knowledge which bring promotion 
and salary increase? Thousands of men have in- 
creased their incomes by home-study business train- 


eee ee eee Find Yourself Through LaSalle! 


LASALLE EXTENSION UNIVERSITY, 


ing under the LaSalle Problem Method. Let us show 
you how you can do just as well or better. The 
coupon will bring you complete information about 
our “experience training” in the business field you 
check, together with details of our convenient pay- 
ment plan. Make your start toward that bigger 
job today. 


Dept. 883-R CHICAGO 


Please tell me about your salary-increasing plan for my advancement in the business field checked. Send also copy 


of ‘Ten Years’ Promotion in One, 


O Business Management 

O Modern Salesmanship 

O Higher Accountancy 

O Traffic Management 

O Railway Station 7 eomene 
O Law: Degree of LL. 

O Commercial Law 


NamMe.....ccccccccccccccscececereecccscccccccccccccces 


* all without obligation. 

O Industrial Management 

O Modern Foremanship 

O Personnel Management 

O Modern Business Correspondence 
O Expert Bookkeeping 

OC. P. A. Coaching 

O Railway Accounting 


O Business English 

O Stenotypy 

O Effective Speaking 

O Banking and Finance 

O Credit and Collection 
Correspondence 
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HAVE YOU SOME SPARE ROOM 


a basement or garage where you can do light work? 
We can offer you a profitable proposition casting 
new 5 and 10c Novelties, Ashtrays, Toy Auto- 
mobiles, etc., as Branch Manufacturer for a firm of 
many years standing. No experience necessary and 
small outlay starts you so if you mean strictly busi- 
ness and are interested in devoting your spare or full 
time to profitable work write at once for full details. 








METAL CAST PRODUCTS CO. DEPT.E 
1696 Boston Road New York, N. Y. 








| DEFEND YOURSELF 


KNOWLEDGE IS POWER—Especially if that know!- 
edge is of American Police Jiu-Jitsu, the world’s 
most efficient protective science. Se end fifteen cents 
for vest pocket booklet of 
13 Knockout Blows Above The Waist 1 5 
Without The Use Of Fists Cc 
written and illustrated by internationally known police 
instructor. Also learn how you may defend yourself 
against any man, regardless of size or strength, 
whether he be armed with gun, knife or club. 


S. J. JORGENSEN, 1578 Maritime _ J. JORGENSEN, 1578 Maritime Bidg., Seattle, Wo. EES ae Seattle, Wn. 







TEA AND COFFEE ROUTES 
PAYING UP TO $60°° A WEEK 


National company needs more men at once to 
make regular calls on local routes. No experience 
.Beeded. Operate on our capital. I send 

tea ag on give you brand new Ford 
ea) Car as bonus. Ru ob name on pare 
= for FREE Facts . RP mai 
1866 M h, 


















> “GOVERNMENT 


$1260 to $2100 Year 


TO START 
/ 
Men—Women / 


Many New Deal 
appointments. 
Common edu- 
cation usually 
sufficient / 


/ Name 


FRANKLIN INSTITUTE 
Dept. L263 


/ Rochester, N. Y. 
> Rush FREE list of U. S. Govern- 
Pg ment big pay JOBS, 32-page book 
> describing salaries, hours, work 
= Tell me how to get one of these jobs 


Mail Coupon 


SURE / Address 








Stephenson — 


WANT a _ new business 
profession of your own, 


with all the trade you can 


attend to? Then become a foot correctionist, 


and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 
Address 


1894. 


Boston, 


Established 
62 Back k Bay, 


to buy, no agency. 


Laboratory, Mass. 


\, 














Profitable business of your own. With Sim 
plified Arc Welding. U 
: ~ *“Build Your Own’’ and save 
$300 to $500. 30 DAYS TRIAL— EASY 
7 Ss TS "" TERMS. FREE 
Valuable Book if you tell us you 'reinterested. 


Troy, Ohio 


EARN $150 TO $300 MONTHLY 
NEW SIMPLIFIED ARC WELDING 


car motor and 


HOBART BROTHERS Co. 
Box P 86 





Be aRapio Expert 


learn at Home-MakeGood 


Mail the coupon. Men I trained at home in spare time 
make $30, $50, $75 a week. Many made $5, $10, $15 a 
week in spare time while learning. Get facts about Ra- 
dio’s opportunities and my practical 50-50 method of home 
training Home experimental outfits make learning easy, 
practical, fascinating. Money back agreement protects you. 
Mail coupon for free 64 page book 
_—_— —_ — << 


I J. E. SMITH, President, Dept. 6HP3. 
| National Radio Institute, Washington, D. C. 

Send me your free book, ‘‘Rich Rewards in Radio.’ 
| This does write plainly.) 


not obligate me. (Please 


| Name 
| Address seciedanataicneniielatatl 


City State 


| 
| 
Age..... | 
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labels, paper, circulars, tags, ete. 
Save money and time. 
$5.90, Job Press $11, Power $149. 
graving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. 
catalog of outfits and all details. 


The Kelsey Co., 0-33, Meriden, Conn. 


Cards, Stationery, Advertising, 


Sold direct 
from gy only. Junior Press, 


Do popular raised printing like en- 


Write for free 


ART LESSONS (g:s 


Become Talented Artist with Big Income 
Thisthorough C ourse by Alexander Murray, 
famous Art School instructor makes it easy 

to learn art in spare time. Teaches com- 

i mercial art, cartooning, lettering, anatomy, 
Zit erspective, adv. layout, etc. - without 
yother or expense of corresponding. You 
get all 60 lessons at once—no waiting for 

next lesson. Over 815 instruction illustra 
tions. 125 pages of drawing paper FREE. Send Only $4. 95 for 
comeptete Course postpaid—or pay postman plus posta, MONEY 

f not delighted after _inepgcth tne. gs oe fromt is Ad. 

EDUCATIONAL SUPPLY 2-H, Racine, Wis. 


COURSE 
COMPLETE 











ENGINEERI 


gineering training included and non- 


RITRI-STAT E COLLEGE 


NG DEGREE IN 2 YEARS 


Courses in Civil, Electrical, Me- in least time consistent with thor- 
chanical, Chemical, Aeronautical, ough training. Intensive instruction 
Radio Engineering. Essentials of en- in accord with individual ability. 


Courses also in Business Adminis- 


pd hae essentials eliminated. B. S. Degree tration and Accounting. Students 
» v. pas @2 €2 ranted upon completion of course. from all parts of the world. Tri- 
yt | h For ambitious, earnest students. State graduates make good. Lo- 

- i pt Those who lack high school train- cated in picturesque hill and lake 


ing may make 
Graduates compete 





up required work. 


with those of 4-year schools. 
nical instruction at lowest cost and 


region. Tuition, living expenses low. 
53rd year. Enter September, Jan- 
uary, March, June. Write for cata- 
Jog. 586 College Ave., Angola, Ind. 


successfully 
Tech- 


107 







































































































* ¢ ~ 
ount birds > CAN YOU AFFORD A NEW CAR? Pr 
Learn at Home by pate hg = 
Be e. taxidermist. Learn to ontinue rom page 54 
A Aninaie 
GaMe HEADS FISH. Wondertal “Easily, more important than anything else on the car taining the old bus.” kinc 
= learned by men, women and boys. —except the steering gear—from the safety “I’d be a dumb-bell to trade every year on vap 
Yecorate home and den withnature’s finest : * ie : . = ; - ‘ 7 
art. SPORTSMEN save your trophies. standpoint. It’s hard to estimate how long _ that basis,” Jones maintained. colo 
Bi Pp Fits srecimens. brakes will last, so much depends on the “It would cost you seventy-five dollars a deta 
g ro mounting for driver. On the average, a set of linings will year more than what you paid annually on for 
Tie SemanS— high peices. ‘Bare 4 last about 15,000 miles. That means you’d your last car, or only about twenty-five to of t 
from your spare time. have to have about thirteen relining jobs done _ thirty dollars more than it will cost Russell,” Hoy 
wand ee eelices cae Leman in 200,000 miles, and along toward the end __ Joe said, glancing at his figures. lamy 
things, of funny amusing stunts. They ook at there'd be extra charges. The brake drums “But the answer in your case,” he went on, easil 
oe vr ee ete Peeotpeted would have to be refaced, and so on. A fair “is to trade every two years. A two-year-old G 
FREE! pe , Bow to a> guess on the total cost of that much work on _ car of your make will trade in today at with- light 
e”, w ; , “ ba end = : : “i 
e Mount gg OE. of a car wouldn’t be far from $600. in $250 to $300 of the delivered price of a new of a: 
mounted specimens, Free— if ¥: oa fast state “That’s a lot of jack, isn’t it?” Russell ad- car. You drive carefully. You keep your car The 
our ay. ° or — . a P =. 
coupon NOW! mitted. “Still, it’s spread over seven years and in fine shape, and your yearly mileage is small, elaré 
aus r a new car costs $750 all at once, or within a so you’d probably get the top trade-in price, | Besi 
335 Elwood Bldg. Oman + year or so if you take it on time payments.” which would make the depreciation work out | imps 
me your free illustrated book a . ad - 498 7 ‘ | t 
**How to Mount Game.’’ Also tell me r to not much over $125 a year. So, if you trade | this 
Row 5 may ee ee e ee i 99 , és 7” . a ie ws 2 ’ 
easily and quickly by mail. 2 \ AIT a minute,” said Joe. “There’s a_ in every two years, it will cost you just what | brig! 
Name : whole raft of items I haven’t included. you would spend on the seven-year basis, | that 
H There’d be generator trouble, wear and break- _ plus the upkeep for two years. You might have | mor 
add s down in the ignition and lighting systems, to get a new battery before the end of the | thro 
clutch and pilot-bearing trouble, starter-mo- second year, and you might have hard luck road 
tor repairs, leaky radiator connections, water- with one tire, but the brakes would last that | tion 
New Ideas now Sa ab e pump renewals, carburetor and transmission long. So chances are it would only cost you | over 
3} Y Pat stile troubles, and nobody knows how many little around ten dollars more a year than you now | with 
ejore enti things that almost never happen to a car the pay, and you get a brand-new car every two | 
; first ve; , S ¢ tty safe be e; sn’t it w at ?” 
Practical, useful inventions may now be safely first year or two. It’s a pretty safe bet that years. Isn't it worth that: : ] 7 
marketed without patenting expense. Write for they’d run the total up at least another $100. ; 
root that we have bee »ssfully selling bot . ’ ‘ " n y T . 
ee ee ee a ae “But what’s a hundred bucks spread over ‘**—T WOULD be worth twice that not to | new 
: . seven years?” Russell countered. have to go through al 2 ¢ sstic ar- is a 
Chartered Institute of American Inventors ee a a eee or Se Soe . 
UW Dept. 3, Barrister Bullding Washington, D. C. ‘Just_a hundred bucks,” Joe smiled. guments I’ve had on the new-car subject, what 
“Which brings the total for the seven years to Jones agreed. ‘But you haven’t said anything | | ome 
at least $700. And that estimate is on the low about gasoline and oil expense. Shouldn’t you eat 
nven ions i m side. take them into account? To hear some fel- | i hes 
; “Now here’s how it works out. It costs you lows talk, you’d think the cost of keeping a p 
Patented or Unpatented. In business over 30 | <i09 a year for depreciation and an average car is mostly gas and oil expense.” | bined 
years. Send drawing and description or model, wy ’ . Page eho os $200 : “There's a 1 € thines besides ons ond oft 1 ge 
or write for information. Complete facilities. of another $100 a year for upkeep, or 5200 a 1ere's a lot o things desides gas and Ol ay 
References. year. At today’s trade-in prices, a year-old car haven't considered,’ Joe replied. “But prac- | | can | 
ADAM FISHER COMPANY | in this price class and $200, more or less, will _ tically all of them cost the same for an old | feet; 
| ¢ ° | ’ ; 
| get you a brand-new car of the same make _ car as for a new one. It costs just as much, | lumir 
183. D ) Enright, _ St. Louis, —. | and model. So, for just what you are actually | for example, to have a dent rolled out of a creas) 
My Personal | paying now, plus, at most, the price of a set fender of an old car as it does for a new one.” electt 
service assures | of tires, one brake-relining job, and the few “You use about the same amount of gas way 
dence on all | minor repairs that a new car may need for the and oil for each mile, no matter whether you rh 
Four patene first 25,000 miles, you can have a new car have a new car or an old one—provided you an eX 
problems. Send aes gy A =. oo ‘ Sam val : 
PERSONAL SERVICE me a model or | every year. Isn't it worth it? keep the old car in good shape,” Gus cut in, range 
drawing, or sketch and description of your invention, and “By George!” Russell exclaimed. “I never as he finished tightening the brakes. “Of sign 
$5.00. I will make a search and report promptly as to its pat- . . aie oo have ; eee . x . : ; jer , 
entability and send you a copy of my 72-page booklet. Or, if looked at it that. way. So I can have a new course, if you keep on using a car after the | rays 
you prefer to reed my bookiet first, write today for FREE | car all the time for something less than fifty rings get to leaking and she starts to pump oil, | | more 
copy egistered Patent Attorney | 1 Aes ‘ ’ anal ~ | . ¢ c—- + | 5} 
: , | berries a year more than I’m paying out now? you lose more than the cost of the repairs in filame 
L. F. Randolph, 340 Victor Bidg., Washington, D. C. . - - Ne ; : - x . 
RANA : "| T'll say it’s worth it, even if only to get rid of — the extra gas and oil you have to buy. shield 
worrying about what’s going to break down “Makes quite a difference,” said Joe, his | motor 
PATENTS—TRADE MARKS next on the old bus. And a nice-looking car is _ pencil busily scratching. “In your case, Rus- car to 
All inventions submitted held confidential and a business asset, the same as a new suit of sell, if your gasoline mileage fell off from by lov 
given personal attention by members of the firm. clothes. I'll be jiggered if I don’t trade in  eichteen to fifteen to the gallon, it would cost two. 
Form, “Evidence of Conception’’ and instructions } ] a on: ‘' on e sc a ; + tin aia aie : } aa 
, ; oS ~t , ie old crock as soon as I get home from this yo arly fifty dollars more a year for ga: twice 
“How to Establish Your Rights” —FREE! the old cro es -— you nearly fifty dollars more a year for gas | ) 
& ROMME trip, and after that I'll try your plan. to drive the miles you cover. | with { 
LANCASTER, ALLWINE 0 L “Humph!” grunted Jones, who had been “Or somewhere in the neighborhood of | ceives 
PATENT LAW OFFICES 4 Trad | 
istenins > Wi interest. “Trading every thirtee ars 1 > case, eh?” 4S c ati 
413 Bowen Building Washington, D. C. listening to Joe with interest. rading every thirteen dollars in my case, eh?” Jones broke nation 
year like that may be all right for Jim. He in. “Well, Jim, guess we better be getting part 1 
covers a lot of miles every year. But it cer- back to the store. Maybe I’ll give you a big- blind | 
INVE | I fo} - F-} ro HO tainly doesn’t apply to me, Joe. It takes me ger order than I intended to, after what Joe in the 
a : . 2 
PATENT YOUR IDEAS PATENT three years, or more, to drive as many miles has told me about the cost of the new car. To. 
|SEND FOR FREE BOOK seme DOU as Jim does in one year. I'd lose my shirt What I can’t see, Gus, being as how you're ous ni 
| eke a trading every year. in the repair business, why don’t you urge peo- miles 1 
HOW TO (OBTAIN A PATENT, | | Stes. sstkes ple to keep their old cars and get ‘em repaired 000,00 
Exat ning Corps (1932-24) of the U.S . T; ALL depends on how you look at it,” here?” being 
Patent OMice. If u want to profit ! Me yy Joe argued, “and how much value you Gus grinned. “Why should I, Larry? If you highw: 
5 t yo woul take steps to apply ri Ss . i - ’ ° . - - - - 7 
I at ‘once. Your first step fs to get this Free Book set on having a new car. If you kept it seven trade in your car and buy a new one, some- lightin 
Thi ee See oar Seas Saas years, same as you did the last one, it would — body'll buy your old car and then maybe I'll 000 to 
obtain a patent on your idea in the quickest way. With cost you just about as much as it would Rus- have two customers instead of one!” 
a ice ne pF ll y 2 ee oe sell for depreciation—$100 a year—but, of A 
Personal nd Confidential Service: Your case will be course, you'd have a lot less expense to keep PNEUMATIC HAMMERS sh 
me nally handled only by a *gistere *atent At . .* ~ . —_ . ’ , i 
torney who is also s Former Member of the Examining it running. At 7,000 miles a year you'd only RID TREES OF INSECTS | ing, on 
wag SM BD oI  eeeeell eae cover 49,000 miles in that time. You could below 
j ye strict col er . ve ° e ° ° . 
gee sae > ri Oo new R 1G eS W meumatic riveting | 3 
MAN. COUPON TEBAY fer FREE PATENT BOOK probably get by with one ring job, two new Visi ATING trees with pneumatic t etin 1934, t 
and RECORD OF INVENTION Form. sets of tires—tires go bad with age as well as hammers is the method proposed by a Cal- | within 
CARL MILLER | with wear—and a couple of brake-relining ifornia inventor to rid orchards of insect éoastion 
jobs atteries g ‘ f age stly, s ests J g iveting achine is aC issue 
REGISTERED PATENT ATTORNEY jobs. Batteries go bad from age, mostly, so pests. When a rivet n machine is held | issue tl 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE you'd have nearly as many batteries to buy against a tree trunk, it is claimed, the vibra- | terest ; 
1638 Woolworth Bidg., Dept. 86-C, New York as Russell. Altogether, it probably would cost tion jars the insects loose from limbs, leaves, | | amount 
MILLER BUILDING, DEPT. 86-C, WASHINGTON, D. C. you between $150 and $200—say, $175, or and fruit, so that they can be washed to the | | main h 
] Plage send me your Free Book, “New te Obtain a Pat- I twenty-five dollars a year for upkeep. This, ground with a strong spray of water. A | | dents \ 
added to the annual cost of depreciation, disk-shaped striking plate prevents the ham- | prevent 
7 NAMI | | would give a yearly total of $125 for main- mer, while vibrating, from bruising the trees. only S$! 


§ appress 1| hme 
I POPULAR SCIENCE MONTHLY AUGU: 























AUGUST 





SAFE LIGHTING DRIVES 
DEATH OFF THE HIGHWAY 


(Continued from page 21) 


kind of light source as with another. Sodium- 
vapor lamps, noted for their distinctly one- 
color light which enables the eye to see fine 
details easily, seem to have a slight advantage 
for lighting very wide road surfaces, because 
of their inherently wide distribution of light. 
However, for narrow roads, incandescent 
lamps with concentrated filaments are more 
easily directed. 

Glare, from improperly designed roadway- 
lighting units, was found to cause the waste 
of as much as fifty percent of the illumination. 
Then, added to this, there frequently is the 
glare from approaching automobile headlights. 
Besides distracting the driver, glare actually 
impairs his ability to see. You have noticed 
this, no doubt, when passing another car with 
bright headlights. Haven’t you often wished 
that your own lights were a hundred times 
more powerful, so that they could bore 
through the blank wall of glare and reveal the 
roadway ? When glare is present, much addi- 
tional, properly directed light is necessary to 
overcome and supplant this blinding condition 
with a clear field of vision. 


HE discoveries made with the model road- 
way have been embodied in a remarkable 
new highway-lighting unit whose chief feature 
is a reflector of novel design. It looks some- 
what like an inverted racing-yacht hull that 
omeone tried to fold up like an opera hat, 


reating a lot of seemingly meaningless ridges. 
These ridges, however, are scientifically placed 
produce reflecting surfaces which, com- 
ned, serve to spread the light on the road- 
just where it is wanted. This reflector 

can be used on standard poles, spaced at 125 
feet; and it will produce really adequate il- 
lumination for safety without materially in- 
creasing the total number of lamps nor the 


electric power consumed in a mile of the high- 
way lighting. 

The lighting system, already installed on 
an experimental highway a mile long, is ar- 
ranged so that there is little glare. The de- 
sign of the boat-shaped reflectors confines 
rays from the lamps to zones ten degrees or 
more below the horizontal. All the bright lamp 
filaments, except the nearest one, are thus 
shielded by the reflectors from the eyes of a 
motorist; the nearest lamp is shielded by the 
car top or, in a car with a sloping windshield, 
by lowering the inside sun visor an inch or 
two. Thanks to the new reflectors, more than 
twice as much light reaches the pavement as 
with former systems. One part of the road re- 
ceives practically the same intensity of illumi- 
nation useful to the motorist as any other 
part in the lighted zone, which eliminates 
blind spots and makes it easier to see objects 
in the roadway. 

To turn the country’s 50,000 most danger- 
ous miles into the 50,000 safest nighttime 
miles would cost, it has been estimated, $125,- 
000,000 to $150,000,000 for equipment, this 
being about six percent of the cost of the 
highways themselves. Then, to operate the 
lighting systems would cost another $30,000,- 
000 to $50,000,000 a year. 


LTHOUGH this may seem high, figures 

show that the price of good highway light- 
ing, on the basis of accidents prevented, is far 
below that of many other safety programs. In 
1934, there were 151 grade-crossing accidents 
within New York State. To eliminate all grade 
crossings, the state recently authorized a bond 
issue that will cost $12,000,000 a year in in- 
terest and amortization charges. If the same 
amount were spent each year to light the 
main highways, at least 10,000 serious acci- 
dents would be prevented. And the cost of 
preventing each of these accidents would be 
only $1,200. 


MOVIE CAMERA WIZARDS 


(Continued from page 24) 


frosted to reproduce images. A hundred feet 
beyond the screen is a projection machine star- 
ing directly toward the camera. When ready 
for action, the motors driving the projection 
machine and the camera are synchronized, and 
the action starts. The actor and actress re- 
main virtually stationary as they walk on a 
treadmill, and the foreign scenery, rented from 
a newsreel company, appears exactly as though 
they were on a country lane in Finland. 





Wavy lines in this revolving glass disk create 
the “goofy” effects seen in many modern movies 


But the effect of a Hollywood actor look- 
ing on a foreign scene is not always so simple. 
The other day, while filming “Mary, Queen 
of Scotland,’ the trick photographer on the 
picture was asked to arrange for an actor to 
be shown in the foreground while a castle in 
the distance was destroved by a terrific ex- 
plosion. After some experimentation, he had 
a sheet of glass painted to represent the rolling 
hills of Scotland. Later, with the camera 
trained on the glass, a tiny explosion flung 
match-sized sticks into the air a foot or so 
beyond the glass. Next morning, this 
was thrown onto the translucent screen while 
the actor stood in the foreground watching the 
distant blast. Here was a rare combination of 
a miniature (the explosion), a glass painting, 
and the projection process—trick photography 


at its finest. 

N INIATURES often serve as backgrounds 
for very dramatic action. A two-foot 
model ship, filmed as it tosses in a tank by a 
high-speed camera and thrown on the pro- 
jection screen many times enlarged, looks for 
all the world like a seagoing vessel wallowing 
in a storm. When two men in a small boat, 
pitched about in a tank of water, are shown 
in the foreground vainly endeavoring to save 
themselves, you have a much more realistic 
scene than could be made under natural con- 
ditions. Too, this synthetic shipwreck can be 
photographed, whereas cameras would be 
useless on a dark sea. 

One director wanted recently to show a dog 
under the influence of alcohol for a comedy 
scene. A cameraman solved the problem of 
controlling the animal by suggesting that its 
trainer cause it to run slowly while he filmed 
the movements at ten times normal speed. 
When I viewed the scene in a studio projec 
tion room, the dog seemed to be floating gro- 
tesquely down a village street. 

No matter what effect is desired, some cam 
eraman always finds a way to produce it 
Unreality becomes reality when the wizards 
of celluloid attack problems of photography 
for modern movie making. 
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Amateurs Invade the Airways 


away from traffic jams and the restrictions of 
the road; able to go where you please, when- 
ever you please, with greater speed than ex- 
press-train travel and with the freedom from 
soot and dust of a trip at sea! Wasn't it an 
alluring picture ? 

It sounded good, but I wasn’t too sure. All 
I knew about flying as far as personal experi- 
ence was concerned, dated from one “five- 
minutes-for-five-dollars” ride aloft as a sight- 
seer. Suddenly being faced with the prospect 
of piloting a plane myself would give me a 
first-class case of jitters. Even granted that I 
might learn to run the thing, how would I 
know when the weather was safe for flying? 
How would I find my way, with no road signs 
to guide me? What would I do if something 
went wrong with my plane while I was in the 
air? To come out of the clouds and be more 
practical for a moment, could I afford to fly 
a plane at all? Patiently and in the fullest 
detail, veteran private flyers answered my 
questions. 


NE big item of expense in taking up fly- 

ing, I learned, is the cost of instruction. 
You can skimp ‘on this, to be sure, but old 
hands at the game consider it false economy 
Many mishaps of private flyers, they say, can 
be traced directly to lack of the experience 
that a good flying course will give you. At a 
Government-approved school, this training 
will cost you somewhere in the neighborhood 
of $700. It includes the number of hours of 
dual-control and solo flying required for a 
Department of Commerce private pilot’s li- 
cense, which entitles you to fly your plane 
anywhere and to take up your friends or 
any other nonpaying passengers. 


(Continued from page 31) 


What you pay for your plane depends upon 
your preference in flying craft. You have 
thirty-five different makes to choose from, as 
varied in design and price as the motor cars 
currently offered to the public. 

You can buy a plane for as little as $1,200 
—a tiny, open-cockpit affair that looks more 
like a toy than a real man-carrying machine. 
It is a fair-weather craft; because of its light- 
ness, it is tossed about like a butterfly in rough 
air. Its forty-horsepower motor isn’t power- 
ful enough to give it much speed, and speed is 
one of the principal arguments put forward 
for airplane travel. It has one decided ad- 
vantage, however—it can use a much smaller 
landing field than a more powerful and faster 
craft. If you aren’t in a hurry, and are care- 
ful about picking your weather, you can fly 
about the country in one of these planes to 
your heart’s content. 

As a motorboat compares with a canoe, 
so one of the most popular of the airplanes 
used by private flyers compares with the 
one just described. This four-place, cabin 
machine sells for $6,485. Its 225-horsepower 
motor speeds it through the air at 140 miles an 
hour. Reclining in luxuriously upholstered 
seats, the owner-pilot and his passengers con- 
verse at their ease, undisturbed by the sound 
of the engine. The pilot operates controls like 
those of a motor car; an electric starter makes 
it unnecessary to spin the propeller by hand, 
and a wheel replaces the conventional control 
stick. To counteract the naturally high land- 
ing speed of a craft of this type, it is provided 
with “vacuum wing flaps” and _ hydraulic 
wheel brakes that bring it to a stop with a roll 
of only 250 feet on the ground. Short of a 
multimotored air yacht, a plane like this offers 

the last word in flying con- 
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venience and comfort. 
Somewhere between these 
two you may find a ship that 
suits your purse. What will 
it cost to fly? Assume that 
you fly 250 hours a year, in 
a three or four-place machine 
of 150 to 250 horsepower 
and you may expect the 
operating cost to be about 
six dollars an hour or be- 
tween four and five cents a 
mile. Aside from deprecia- 
tion, all expenses are included 
in this figure—gasoline, oil, 
hangar rent, maintenance, 
and insurance. It represents 
a reduction in flying cost of 
about twenty-five percent 
within the last five years. 
Fixed expenses, such as 
hangar rent and insurance, 
will make it necessary to re- 
vise the estimate given if you 
fly much more or less than 
250 hours yearly. Hangar 

















rent alone amounts to from fifteen to thirty- 
five dollars a month, depending on the size of 
your plane and the locality where you store it. 

Both the cost of buying a plane and of fly- 
ing it can be reduced by forming a group to 
share expenses, Many aviation enthusiasts who 
could not otherwise afford to fly have clubbed 
together, bought a plane, and divided the cost 
of its operation among them. 

What of aviation’s future, as far as the 
average man is concerned? To make avia- 
tion really popular, an outstanding need is 
a cheap, foolproof, “flivver” plane. Whether 
the cost of such a craft can be pared to as 
little as $700, as Government officials hope, 
remains a much-debated question. Meanwhile, 
however, the U. S. Bureau of Air Commerce 
has taken the lead in coéperating with design- 
ers to produce radical new types of craft, 
especially suited to private use. 

An interesting safety feature of several of 
these experimental planes is an auxiliary land- 
ing wheel, set at the extreme front of the 
machine to keep it from turning a forward 
somersault after a bad landing. Another is 
unusual visibility for the pilot, which is pro- 
vided by installing a “pusher” propeller be- 
hind the cabin instead of mounting the air- 
screw at the front. One of the most success- 
ful of the new planes so far tested, a curious 
tailless model, offers both these features and 
also dispenses with a rudder, making it nec- 
essary for a pilot to master the use of only 
two controls instead of the usual three. 


EARING completion for its Bureau of 
Air Commerce trial, at this writing, is 

one of the strangest of hybrid aircraft—a 
“roadable autogiro” that can alight, fold its 
windmill blades, and travel along the road un- 
der its own power like an automobile. A special 
transmission shaft connects the engine with 
the tail wheel for this purpose. An owner 
could store this craft in his garage and drive 
it between his home and the airport. If forced 
to alight in a field too small for a take-off, he 
could roll away without requiring a tow. 

Powering airplanes with automobile en- 
gines has interested Government officials as 
a possible means of reducing their cost. Critics 
point to the excessive weight of motor-car 
engines, compared with airplane-type designs 
of equal power. They admit the possibility, 
however, that forward-looking automobile 
manufacturers may start putting airplane en- 
gines in their cars! In such a case, lightweight 
motors would become available at mass-pro- 
duction prices for airplanes as well. 

Whatever the outcome of current experi- 
ments in developing new planes and motors, 
it is evident that would-be flyers are not 
sitting idly by, awaiting the results. Each 
year is augmenting the ranks of amateur 
pilots, and today private flying seems on the 
verge of the greatest boom that the aviation 
world has ever seen. 











Weighing only 200 pounds, this odd plane invented 
by a Pennsylvania man is said to be capable of car- 
rying a load equal to its own weight. Its twenty-five- 
horsepower engine drives it at a mile-a-minute clip, 
and it can fly for an hovr on two gallons of gasoline 


Portable metal hangars like the one pic- ' 

tured at the right simplify the problem of 

housing the privately owned airplane 

Easily assembled in a few hcurs, such a 

be placed on rented ground 
airport or a landing field 


hangar can 
handy to an 
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Simoniz Makes Cars 
Stay Beautiful 


Simoniz is different! The beauty | 
it gives to all finishes is not a 
here-today-gone-tomorrow 
shine. But a rich, protective 
lustre that is hard for weather 
to wear off. Besides, Simoniz 
makes every finish last longer 
and keeps the colors from fad- 
ing. So, the sooner you Simoniz 
your car, the better! If the fin- 
ish is dull, first clean it with 
Simoniz Kleener. You'll be sur- 
prised how quickly and easily 
it removes all the scum and 
grime, restoring the lustre. 
And nothing takes the place of 
Simoniz and Simoniz Kleener. 
Insist on them for your car! 








MOTORISTS WISE 




















‘MALL cottages and summer homes can 
be constructed quickly and inexpen- 
sively with a new form of precut lumber 
recently placed on the market. Provided 
with tongues and grooves and cut to size, 
the boards are assembled into walls sim- 
ply by sliding them into grooves cut in the 
door and window frames and corner posts. 
No nails are needed in the construction, 
which is done in the manner shown above. 


Nias 





Redecorating a room with a new casein paint 
that dries quickly without objectionable odor 








Workmen erecting a cabin with precut lumber. Sides 
and frames are held together as shown at the left 


HANDY AIDS 


ror Home 
Builders 


ALL-METAL 
AWNING IS 
RUSTPROOF 


RESEMBLING a 
Venetian blind, a 
new-type, all-met- 
al window awning 
is both storm- and 
rustproof. It can 
be adjusted to any 
position by means 
of a crank and 
when raised takes 
up little space. 
Once installed, it 
never has to be 
taken down, even This metalawning can 
during the winter. be left out all year 


QUICK-DRYING PAINT 
LEAVES NO ODORS 


3ECAUSE it is both odorless and quick- 
drying, a recently marketed wall paint 
made from casein, is particularly well 
suited to refinishing work. Sold in paste 
form to be thinned with water for use with 
either a brush or a spray gun, the new fin- 
ish has good hiding power and can be ap- 
plied directly over wet plaster. Since each 
coat dries in less than an hour, a room 
can be completely redecorated with a two- 
coat job in a single day. Once the surface 
has become thoroughly dry, it can be 
cleaned by sponging it lightly with a mild 
soap and water. 
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7 is vacation time. 
Millions of people are 
away. Other millions are getting 
ready for trips—to mountains and 
seashore and lakes—to the coun- 
try or to foreign lands. 

Distance doesn’t matter any 
more. Your family may be scat- 
tered temporarily to the four 
winds—children at camp, mother 
visiting back home, father at the 
office—but all may be reunited 
again, instantly, by the simple 
‘-alling of a number. 

The telephone helps in many 
ways to make your vacation 
happy and carefree. Say the 
word and it will run down to the 
store and do your last-minute 
shopping. Stop off at the railroad, 
bus or steamship office for infor- 
mation. Enable you to reserve 
hotel accommodations. Say good- 


bye to friends or carry a reassur- 





ing word of your safe arrival. 
Day or night you can be many 


KE 
KS 
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places—quickly, effi- 


Q; 


ciently, and at small 
YS) 


AS 


cost—by telephone. Rae 
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Reading Article Puts Color 
Into His Microscope Work 


BEING an ardent microscopist I have built 
my own microscope, but, like most amateurs, 
I had more enthusiasm than money and it 
wasn’t possible to obtain the best of 
The eyepiece is a good 
one, but the objective, 
well the less said 
about it the better. I 


lenses. 


JUST LIKE THE 

GALS, WHAT A 

DIFFERENCE A 
LITTLE COLOR 





had been trying out MAKES 
some color filters 
without any real 


knowledge of what I 
was doing until along 
came the article“ Rain 


bow Tints Give = 
Give Greater Power 

to Your Microscope,” 

by Morton C. Walling, in a recent issue. This 
cleared up a number of things that were both- 
ering me, and I went ahead with added zest. 
It is rather peculiar, but I find that a dark- 


red filter is best suited for my needs, and it 
brings out the outlines of foraminifers in 
sharper detail—J.A.E., Hull, England 


Trailer Homes and Motor Shops 
Bring Visions of Mobile Town 


\ FEW months 
zine told how thousands of families are trav- 
eling around the country, making their homes 
in trailers. Looking through the August issue, 
I find further indications that all the activi- 
ties of daily life are being motorized. On page 
10 there is a_crime-detection laboratory 
housed in a trailer; on page 17, a traveling 
cheese laboratory is pictured; a dry-cleaning 
and tailoring shop on wheels appears on page 
6; page 36 contains (of all things) a mobile 

\ little more of this, and 
rolling 


ago, vour excellent maga- 


telephone exchange 
we'll be able to assemble 
community, with schools, shops, libraries, and 
all the other appurtenances of modern life 
mounted on wheels. A town could spin over 
the country in a cloud of dust, following the 
easons or the whims of its citizens J Pas 


Salt Lake City, Utah 


a complete 
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In Short, Does the Black Widow 


Mind Her Own Business? 
[Host pictures of the Black Widow spider 


and the little fly that is its natural enemy, 
which appeared in your last issue, were ex 
cellent. In reading the text, however, I got 
the impression that these spiders will bite a 
person even though 

they are not being ALL WIDOWS ARE 
molested. This infer DANGEROUS ! 
ence does not tally 

with the evidence I 


BOLONEY/ 


“aw in anotherpicture 
The photograph 
showed a scientist at yy 

Emory University, in é ium 2 
Georgia, permitting ss 
Black Widow 
over his 
There 


to tne 


spiders 


} 
to crawl 


hands and arm 
iS a staten etiect that the piders 


will not bite except in defense. In other words 
babies on you, is it 


i vou tind one of these 


moment to shake 
smack down 


ithout delay ? D.L., Charleston, S. C 


best to await an opportune 


loos ty ' t or t¢ 








Reader Wants To Hunt 


For His Animal Pictures 

SoME humorist once quoted an Englishman 
as remarking, “What a beautiful day! Let’s 
go out and kill something.” Seriously, though, 
why doesn’t some enterprising manufacturer 
bring out a “camera gun,” designed especially 
for sportsmen, that would make it as exciting 
sport to photograph birds and other game as 
to shoot them? The instrument I have in 
nind would have the “feel” and trigger action 
of a regular gun, so that a person accustomed 
to handling firearms would take naturally to 
using it—somewhat along the line of the ma- 
chine-gun cameras used by the Army to train 
fighters. It would have standard gun 
and a powerful telephoto lens of so 
narrow a field that expert aim would be 
needed to “shoot” anything with it—a real 
test of skill for a man with sporting blood. 
\ lens like this would give such high magni- 
fication, like a telescope, that a bullseye shot 
of a deer in the woods or a bird in a tree top 
something worth showing around 
about. And the owner of a 
could laugh at game laws and 

A.G.F., Rutland, Vt. 


aerial 
sights, 


would be 
and bragging 
‘camera gun” 
closed seasons 


That Was No Bug! 
That Was a Walking Stick 


Ir SEEMS you're trying to make the “walk- 
ing stick” something it isn’t. In your July is- 
sue, you referred to the walking stick as a bug. 
Strictly speaking, he’s 
not a bug. A true bug 
is a member of the or- 


WHO SAYS I'M Bugs? 


der Homoptera, while 
the walking stick is a 
member of the order 


Orthoptera. Jumping 

from walking sticks to 

automobiles, many of 

us, I believe, would like 

to have suggestions for 

tuning up our cars even ! 
though there may be 

nothing actually wrong with the mechanism 
Information of this sort might head off fu- 
ture troubles. Maybe many readers use some 
little-known kinks to keep their cars humming 
in good stvle. How about suggestions along 


\.V., Boulder, Colo. 


Rain Makers, We Infer, 
Should Carry Umbrellas 


Your recent article “Weird Schemes To 
Make It Rain” reminded me of something 
that happened when I was a boy out in Kan 
sas. We were having the most gosh-awful 
drought you ever saw, and the farmers were 
faced with ruin if they didn’t get some rain. 
Finally, a preacher in one of the towns an- 
nounced that he was going to hold a meeting 
to pray for rain, and that he would keep it 


going until he got results. I can still remem- 
ber how the people looked as they came in 
from all the surrounding country, raising 


great clouds of dust as they drove along the 
dry roads in their wagons and buggies. Well, 
been going just two days, 
getting warmed up, when 


the meeting had 
and was barely 





there came a cloudburst that nearly washed 
the church away. Funny thing about it was 


that not a soul had brought an umbrella or 
a raincoat.—P.T., Philadelphia, Pa. 


Rear-End Mikes To Show Up 
Road-Hog Truck Drivers 


SoME people condemn automobile-truck 
drivers as being discourteous; others disagree 
and defend them. Personally, I think the 
courtesy question rests 
with the _ individual 
driver behind the 
wheel of the truck. 


AUTO OWNERS 
There is now, how- 
ever, a4 means of set- 


tling this question. A Vz" = 


German inventor has éo 
brought out a device 
which consists es- 
sentially of a micro- 
phone, installed at the 
rear of the truck and 
hooked up to a loudspeaker in the driver’s cab. 
When the driver of a passenger car sounds 
his horn, signaling for the truck driver to pull 
out of the center of the road and let him pass, 
the driver of the truck hears this “honked”’ 
request very plainly, and there can be no 
excuse that the noise of his motor drowned 
the sound of the horn. If the truck is on a 
well-paved road, either he pulls over or he 
is discourteous. What you do in the latter 
case, I don’t know—unless you shout a few 
remarks pertinent to the occasion in his rear- 
end microphone.—N.R.H., Detroit, Mich. 


Sounds Like a Bad Leak 


From a Naval Conference 

In tHIs day and age, when strong empha- 
sis is being placed upon larger and more ade- 
quate naval armaments and battleships, I still 
hear a lot of talk about the supremacy of the 
monitor and the dreadnought. To me this 
seems a little bit “‘screwy” and I would like 
to see P. S. M. publish an article or two on 
warships, their construction, the range and 
piercing power of different size shells, and 
other data pertinent to naval armament.—G. 
H., Telfordville, Alta., Canada. 


Getting Physical Work 
Mixed Up With His Physics 

I am a regular reader of your fine magazine 
and especially enjoy the Our Readers Say 
pages. The problems that are discussed there 
lead me to lay one 
before my fellow read- 
ers in the hope that 
they can help me solve 
it. If the “work” done 
on an object is the 
force exerted times the 
distance traveled, does 
this mean that a man 
who is exerting all his 
strength in trying to 
push a huge stone that 
he cannot move is do- 
ing no work at all? Was good old Atlas, who 
carried the world on his shoulders, just loaf- 
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ing? Maybe I’m wrong, but this has me puz- 
zled and I would like to have some one ex- 
plain what seems to me to be a paradox.— 
E.G.D., Jaro, Philippine Islands. 


Wants Some One To Expand 
On Making Camera Bellows 


As A constant reader and a photo fanatic, 
I demand more about photography. Let’s 
have some tips on 
indoor, daylight shots, 
on miniature photog- 
raphy, and on enlarg- 
ing. Above all, give 
us something on how 
to make a _ simple 
homemade _ enlarger, 
especially the bellows. 
The construction of 
the bellows is the 
most nerve-racking 
thing imaginable. How 
is the darned thing 
folded? If any reader can answer just that 
one question I would be indebted to him—M. 
G., Brooklyn, N. Y. 


OH, BOY! THE 
PHOTOGRAPHY 


(>) PAGE /I 
= 








Suggests Low-Hung Lamps 
For Better Highway Lighting 


Sarety lighting for highways, as described 
in the August number, interests me very much. 
After having a number of scares on poorly 
lighted roads, I came to the conclusion that 
poor lighting is worse than no lighting at all, 
but if highways can be correctly lighted it 
would certainly do much to make night driv- 
ing safer and more pleasant. There is one 
method of lighting highways that I have 
never seen tried, but which I think would be 
extremely effective. If the lights were in- 
stalled about three feet above the surface of 
the road, and properly designed, they would 
provide good vision, even on foggy nights, 
and would not be likely to blind the auto- 
mobile drivers.—R.O.D., Tulsa, Okla. 


O. T. Should Look 
On Page 22 

In my daily newspaper this morning, I 
found an item which should give encourage- 
ment to amateur astronomers, and to “hams” 
in other fields of science as well. It seems 
that one Leslie C. Peltier, a free-lance star- 
gazer, has scored a “beat” on the professional 
observatories by discovering a new star. To 
my amazement, the item went on to say that 
this same fellow has made other finds in the 
suburbs of the solar system, including a brand- 
new comet. His achievement ought to be an 
inspiration to all amateurs because it shows 
that, even in this advanced age, the oppor- 
tunities for discovery are not monopolized 
by the great research organizations and highly 
trained specialists. For my part, I'd like to 
know more about these amateur astronomers. 

O.T., Atlanta, Ga. 


He’d Scan Heaven and Earth 
With His Telescopes 


OTHER readers have been asking for articles 
on telescope mirrors and mineralogy and, 
while motions are in 
order, I just want to 
say that I hope you 
will soon bring out a 
series of articles on 
how to construct a 
solar telescope. , In 
fact, it would be a 
good idea, I think, to 
tell about how to 
build both a solar and 
a terrestrial telescope, 
being sure to include 
the making of the 
lenses. I also agree with those who would like 
to see some articles on mineralogy.—R.E., 
Washington, D. C 
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A Stratosphere Hook-Up 
To Put Earth To Work 


As a TEST of wits, I recently asked a young 
student this question: If it were possible to 
anchor to earth a balloon floating in the strat- 
osphere, would power be furnished by the pull 
on the wire exerted by the earth revolving 
beneath? His answer was that just as a large 
kite flying in a strong wind will drag a light 
boat through water, the extremely rapid flow 
of the earth’s surface away from the lagging 
balloon would pull a movable mass. Of 
course a balloon could not support the twenty 
or more miles of wire necessary to anchor it 
but, as a problem, I think the question is both 
interesting and debatable. I would like to hear 
the opinion of some readers on this hypothet- 
ical question —W.I.W., Los Angeles, Cal. 


Ready To Cross Swords 
And Make Guns—of Wood 


How about those articles on fencing as sug- 
gested by several readers? I’m still waiting 
for them. Also, I would be grateful if you 
would grant the request of G.M., of Burling- 
ton, Vt., and give us plans for making wooden 
models of famous rifles. I have always wanted 
to make a collection of musket models.— 
A.E.P., Fitchburg, Mass. 


Where Is Starting Point 
For This Bee-Line Road? 


Wuat has happened to all the mathematical 
sharks who used to infest Our Readers Say ? 
They seem to have either given up or run out 
of ideas, so to start the ball rolling again here 
goes: Two roads intersect at right angles (at 
O in the diagram 
There is a_ circular 
lake touching the road 
AO, at a distance of | \, 
ten miles from O. | \.\ 2 
Engineers want to ¢ 
build a road (AB) | 
touching the lake as | 


shown and being of Lom An m 

the shortest possible [5 Es 
y ° 1~ = 

length. What is the TeooJom —-~ A 


shortest possible 

length, and how far 

from O should the 

road start? In other words, what would be 
the length of OA to make AB the minimum ? 
—F.M., Aurora, IIl. 


Advocates Reincarnation 
Of Old, Worn-Out Shoes 

THERE are numerous ways and means of 
making profitable use of old inner tubes, 
bottles, tin cans, rags, and paper but I have 
never heard of any profitable way to put old 
scrap leather to use. Because of the cost of 
leather, disposing of this material in an un- 
profitable manner represents a great waste. 
Why couldn't all this leather be converted into 
some form of paper, into chemicals, dyes, floor 
covering, coats, ornaments, or even hog feed ? 
Many uses, I believe, could also be found for 
this leather in the handicraft field where it 
might be made into useful and salable items. 
Along the same line, since there is a very lim- 
ited market today for old paper, why couldn’t 
it be soaked with refuse automobile oil and 
then be pressed into forms suitable for fuel >— 
V.L.M., Mt. Pleasant, Iowa. 


Inventor Lets Sun 


Raise or Lower Awnings 

For the benefit of A.F.Y., of Newark, N.J., 
I would like to tell him that there is a way to 
avoid all the back-breaking work of ma- 
neuvering like an acrobat at a window just to 
get an unwilling awning to go up or down. 
I already have a patent on a device which 
even eliminates the use of cranks of any sort. 
In fact, the sun raises or lowers the awning 
through the action of an electric eye which 








controls a small electric motor—letting down 
the awning when the sun shines or rolling it 
up when the sun is obscured.—S.Z., Jersey 
City, N.J. 


Wants To Build Models 
Of Early Gasoline Buggies 


I HAVE constructed several models from 
your articles and blueprints. The building of 
them gave me great 
satisfaction, especially 
the ones by Capt. Mc- 
Cann and _ Donald 
Clark. How about 
running plans of sim- 
plified models of some 
of the early automo- ee 
biles? These should 
appeal to many model 
builders. Also, why © 
not give us an article 
on steam cars as sug- 
gested by a reader in 
a previous issue ?—J.E., Kansas City, Mo. 


IN MY MERRY 
OLDS MO -TUM 
TE TUM 





Sealed-In Water, It Appears, 
Sets Up Own Antifreeze Action 


IN ANSWER to the letter sent in by L.B.K., 
of Cromwell, Minn., I want to say that water 
sealed, at four degrees centigrade, in a con- 
tainer that would not stretch or break, would 
remain a liquid no matter how much the tem 
perature was lowered. My reason is this: Low- 
ering the temperature would make the water 
attempt to expand, this in turn would create 
friction among the molecules, causing the 
water to become warmer and preventing it 
from freezing. The lower the temperature, the 
greater the friction, so that the two would 
counteract each other. In other words, al- 
though the temperature around the container 
were reduced, the temperature of the water 
itself would not be lowered enough to cause 
freezing —H.E.I., Rogers, Ark. 


Radio Waves, He Suggests, 
Might Govern Car Speeds 


Aone with the plan for equipping autos 
with a telltale time-speed recorder, offered by 
S.S.I., of Savannah, Ga., I’d like to suggest 
that cars might be equipped with a radio-con- 
trolled governor. In congested sections of 
heavily traveled highways where the accident 
rate is high, a radio beam, constantly playing 
across the road, would be picked up by the 
governor and the speed of the car would be 
automatically reduced to a point considered 
safe for that particular area—E.A.D., 
Yakima, Wash. 


Sees Streamline Trains Ready 
But With No Place To Go 

Hasn’r the cart been placed before the 
horse in the designing and building of 
the new lightweight, high-speed streamline 
trains? By this I mean that these fast trains 
are now available for the railroads to buy 
but the railroads have only a relatively small 
amount of trackage over which trains of 
this type can be run. 
0 Pir pice oo AW, PUT WINGS ON 
subject recently statec ‘EM AND FORGET 
that there were only Tye TRACKS / 


about 20,000 miles of om . 

. . 4 ¥ —— 
main-line trackage = 
(about ten percent of ———-" Cameat~) 
the nation’s total) 


which were equipped se / 
with the proper curves, =“ <= 
grades, etc., to permit 

these new trains to 

operate at 100 miles a 

or more an hour. Cer- 

tainly there would be no advantage to the 
railroads if they spent large sums for these 
new trains and then were forced to operate 
them at fifty or sixty miles an hour.—A. O. R., 
Cincinnati, Ohio. 

































































FORD V:8 ENGINES DO A JOB 


Wherever 
jp OWER 


1s needed 









A 36-inch rock 
crusher oper- 
ated by a Ford 
V-8 Engine. 


On half a hundred different types of jobs you'll find 


. . = . ‘i ‘ . Portable feed- 
Ford V-8 Engines at work. They drive industrial lo- 3 


grinding unit 
powered by a 
Ford V-8 
Engine. 


comotives. They run mine cars. They power motor 












boats. They operate farm machinery, sawmills, con- 
crete mixers and rock crushers. And wherever they 
work you'll find them supplying economical, depend- 
able power—often in service that requires unfailing 
5 , ‘ e 6 Ford power 
operation day after day over long periods of time. <i oots these 

Ford V-8 Engines are built to a high degree of a ae os ne 
perfection. Power-ma- st Ma 
chinery manufacturers And owners of equipment agree in 
appreciate the fact that their praise of Ford V-8 Engines 
in the entire engine- for their stamina, their unfailing 
building industry they power in hard service, their econ- 
can find no closer limits omy of operation and their low 
cost of maintenance. 


Whatever the power job you 
have to be done, it will pay you 
to consider Ford V-8 Engines. Re- 


of precision, no better 


manufacturing methods, 










member, too, that Ford Service is 
Universal—that Genuine Ford Parts are 
“a1 M bos I : 

otor boats pow- available from every Ford dealer at standard 


MMMM <4 with Ford V-8 


Engines show re- reasonable prices. And in keeping with 
markable speed 





Ford Motor Company’s established policy 


and economy of 


ee to maintain repair Costs at a Minimum, new 





low prices on many Genuine Ford replace- 
ment parts are now in effect. 


FORD MOTOR COMPANY * DEARBORN, MICHIGAN 
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AND 


P ocket Radios 


PROMISED BY LATEST 
SHORT-WAVE TESTS 


FEW years hence, you may have a 
private radio wave length, just as you now 


have your own telephone number! 

That is one of the 
spectacular develop- 
ments recently predicted 
by David Sarnoff, presi- 
dent of the Radio 
Corporation of Ameri- 
ca. Exploration in the 
wilderness of  ultra- 
high frequencies, he 
believes, will provide 
millions of new chan- 
nels for private broad- 
casting. 

Then the dream of ,— 
midget stations—vest- | 
pocket transmitters and 
receivers no larger than 
watches—may be real- 
ized. Already, success- 
ful tests along this line 
have been reported 
both here and abroad. 
From Rome, Italy, 
comes word of a feather- 
weight radiotelephone 
with which pedestrians 
and motorists can con- 
verse with friends while walking or riding 
down the street. Again, at the Democratic 
convention at Philadelphia, Pa., a micro- 
wave transmitter, hardly larger than a 
shoe box, attracted wide attention. It 
broadcast speeches from the floor of the 
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hall to a larger transmitter which put them 
on the air in a national hook-up. 

One of the outstanding developments 
of recent months has been the advances 
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Workmen installing a lightning arrester to 
protect the antennas of a television station 
in the Empire State Building, New York City. 


Left, a modern television receiver with sight 
and sound circuits housed in a single cabinet 





in the realm of communication, Curi- 
ous new terms: “coaxial cables,” 
“Christmas-tree antennas,” “shoe- 
button tubes,” “television snow- 
storms,” form the milestones of this 
advance. Behind each of these ad- 
ditions to the vocabulary of the radio 
engineer lies a record of research and 
achievement. 

Only the other day, another page 
was added to this record. Zigzag 
wires on top of a New York sky- 
scraper sent off ultra-high-frequency 
waves which were picked up by a 
“turnstile” antenna in Philadelphia. 

In bridging that 100-mile gap, the waves 
opened up dramatic possibilities for the 
future. 

The Morse code may become as obso- 
lete as a prairie schooner! Written letters 
may leap through thin air with the speed 
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A FAR HORIZON 
FOR TELEVISION 


This drawing shows why 
television transmitting 
stations are located on 
tall buildings to give 
maximum sending range 

















of light and be received in the handwrit- 
ing of the person who sent them! News- 
papers may be printed in your own home, 
going to press by radio! 

Impulses reaching the Philadelphia an- 
tenna operate a secret mechanism in which 
a spiral bar moves swiftly over a sheet of 
carbon paper revolving on a drum, and 
leaves behind a perfect reproduction ot a 
picture turning on a simi- 
lar drum in a New York 
broadcasting studio, 

Letters, pictures, news- 
papers, maps, fingerprints 
-all can be sent through 
1 air by the new service 
it a cost of so much 
each square inch. Four 
New York newspapers are 


eports d re adv to 


lor 


broad- 
cast news editions by this 


TAKE FORM 
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put on the market for approximately $100. 

In addition to transmitting facsimiles 
of letters and pictures, the new service 
can send messages by telegraph or auto- 
matic typewriter. With sufficient power, 
it could transmit 12,000 words a minute 
by teletype. 

One dramatic feature of the demon- 
stration was the use of a model of Morse’s 
original telegraph key. 
The same broadcast 
that carried pictures 
across the ether trans- 
mitted a message tapped 
out by this pioneer in- 
strument! 

While facsimile, or 
still-picture, transmis- 
sion is not new, the 
New York-Philadelphia 


service possesses radi- 





method Radio experts cal fe atures which prom- 
vision as a development of ise much. It virtually 
the future a supernewspa- eliminates the effects 
per flashed to hom« of static by use of a 
ceivers from coast to three-meter wave length 
coast. Sectional news would and booster stations 
be inserted at the local along the way carry the 
broadcasting stations. En- Pocket radiotelephone broadcast to its desti- 
" ¢ lik is on ° . 

gineers are said to have ets like this may nation at full strength. 
: : soon make it easy for ° 

designed a_ receiver fo anyone to call up his In two American 
home use which could be home from the street laboratories, not long 





SENDING FACSIMILES S seins 
BY ULTRA-SHORT WAVES VEW BRUNSWICK, NJ Sabgl 


An operator preparing to send a 
message over the circuit that ; 
transmits pictures and drawings . 
between New York and Phila- 

delphia. The diagram at the right WIKA § WIKA 
was sent through the air by this ee SSX 
method. At the left are the an- yo -ARNEVS MOUN 
tennas at the New York end of ¢ f 
the new experimental circuit ¢ F 


NEW MARVELS OF COMMUNICATION 


IN THE LABORATORIES 


ZARDS OF ELECTRICITY 
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ago, scientists sent even shorter radio 
waves racing down hollow metal tubes. 
At both the Massachusetts Institute of 
Technology and the Bell Telephone Labo- 
ratories, the waves did an amazing thing. 
They traveled down the pipe like a voice 
in a speaking tube. Instead of spreading 
out, they ran along the inner skin of the 
electromagnetic pipe, apparently immune 
to static. 

Such wave guides may be employed for 
carrying radio or television broadcasts 
from station to station. An even more 
spectacular application would be their use 
for shooting programs directly into the 
air without the use of an antenna. Experi- 
ments have shown that when the end of 
the tube is flared out like a horn, the waves 
are projected into space. Such “radio 
guns” would enable stations to aim broad- 
casts in any desired direction. 

During the tests at the Massachusetts 
Institute of Technology, radio waves only 
one third of an inch in length were used. 
They had a frequency of 2,000,000,000 
cycles a second or higher. The Bell labo- 
ratories employed waves a dozen times as 
long, but still well within the “radio wil- 
derness” of ultra-high frequencies. 

Hundreds of experimenters in all parts 
of the world are now exploring the possi- 
bilities of these high-speed waves. New 
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applications for them are popping up 
from week to week. 

An eastern inventor, for example, 
has just given them the job of an- 
nouncing streets and giving interest- 
ing bits of information to passengers 
on cars and busses. Tiny transmit- 
ters will broadcast automatically from 
phonograph records or films, 
their weak signals carrying 
for only half a block or so. 
Antennas on the moving 
vehicles will pick up the dif- 
ferent broadcasts as they 
near the corners where the 
transmitters are located. 
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NOTHER application for 
these ‘“‘limited-range” 
stations is foreseen by the 
same inventor. In storms 
and fog, he declares, they 
can be used to warn airplane 
pilots of danger spots. When 
an airman picks up such a 
short-range signal, he will 
know he is close to an ob- 
struction, just as the sound 
of a bell buoy warns a mari- 
ner he is nearing a reef. By 
placing tiny transmitters on 
mountain tops along com- 
mercial airlines, passenger 
planes could be kept from crashing into 
unseen peaks in fog. 

Stretching sheets of radio waves into 
the stratosphere is another ingenious idea 
for detecting invisible planes in wartime. 
Thomas S. McCaleb, Harvard University 
scientist, has found that when a line of 
transmitters direct their signals upward, 
airplanes passing through the curtain of 
waves reflect some of them back to earth. 
By determining the positions of the send- 
ing and the receiving stations, he can de- 
termine the exact spot where the plane is 
flying. Such calculations would be of im- 
mense value in guiding the fire of anti- 
aircraft guns. 

Another research worker at Harvard, 
Dr. Charles F, Brooks, director of Blue 
Hills Meteorological Observatory, recently 











Philo Farnsworth, 
television expert, 
watching an image 
on the cathode tube 
of a receiving set 


set a new distance record for ultra-short 
radio waves. Sent from an experimental 
station at Cambridge, the 1!4-meter waves 
traveled sixty-eight miles to another sta- 
tion at Mt. Wachusett, Mass. Ordinarily, 
the ultra-short waves disappear when they 
have traveled twenty or thirty miles. Un- 
like longer radio waves, they do not bend, 
and when they reach the curve of the 
earth they fly off into space. The limit of 
their range is usually calculated as the 
horizon. Consequently, the higher their 
source, the farther they travel. 

It is for this reason that the tip of the 
Empire State Building, 1,200 feet in the 
air, was selected as the site for the sending 
antenna in the $1,000,000 television ‘“‘show” 
being put on by the Radio Corporation of 
America. Daily broadcasts are going out 


A NEW AID FOR RADIO ENGINEERS 
Ps A part of the intricate machine that winds the 
ie “coaxial” cable which can carry 200 telephone 
& calls 


showing its twin copper tubes and eight wires 
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THE RADIO STATION COMES TO THE SPEAKER 


Used on the floor of the Democratic convention at Philadelphia, this portable radio 
transmitter picked up speeches which were rebroadcast from a larger station 


to 100 receiving sets in the homes of 
picked engineers. Other sets in special 
motor cars roll along the streets to test 
reception in all parts of the city. When 
this elaborate tryout is over, the experts 
will know many things about the effect of 
static, the reception at various distances, 
the location of “dead spots,” and the com- 
mercial possibilities of present-day tele- 
vision. 


HE problems connected with televi- 

sion, as you know, are far more com- 
plicated than those invelved in the 
transmission of facsimile, or still pictures. 
In television, the image not only must be 
broken up into about 70,000 fragments, 
or elements, but it must be put togethe: 
at least twenty times a second to fool the 
eye into seeing continuous motion. Twen- 
ty times 70,000 (Continued on page 99) 
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at once. Left, a section of the cable 
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Deadly Magnetic Rays 
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CANCER 


By Alden 


REENISH-BLUE in 


tiful as it is dangerous, a mysterious lu- lionth of an inch in diameter 


minous ray nearly a 


at the touch of a switch from America’s COMPRESSED AIR TO PREVENT LEAKAGE 
largest electromagnet. Scientists of the University 
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Prof. George Pegram, of Colum- 
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thing science has ever produce 
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jected through the air on a 
sion of destruction. Yet its « 
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tors hope, when they have learned a Mh, ELECTRIC CHARGE FROM 
to control its terrific power, to @ re _ BELT TO ELECTRODE i 
turn it into a veritable ray of life. P , 4 ENDLESS RUBBER BELT * 
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California machine is equiva- 
lent to that of $4,000,000.000 
worth of the costly element 
—many times more than has 
ever been mined! Further- 
more, preliminary — experi- 
ments with mice encourage 
the belief that the new type 


An “electric gun” 
built at the Uni- 
versity of Wiscon- 
sin. In a. steel 
tank filled with 
air at high pres- 
ire, a generator 
piles up high volt- 
ige that produces 
streams of atomic 
“bullets” of ex- 
tremely high pow- 


er. This radiation 
nay prove enec- 
tive reating 
ca er Ss t e 
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TO OBTAIN PURE STREAM >. 2 | |i y cerous tissue. The medical 
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PRATICLES : | further development of the 


ray to see whether, as hoped, 
ELECTROMAGNET Ds it may prove to be the most 
BENDS RAYS @ * potent weapon yet discov- 


DOWN WARD ; . 
ered against the dreaded disease. 


Experiments with earlier forms of the 
present apparatus have already shown an 


: indirect way in which its power can be 

t successfully applied. Ordinary substances 

a : like table salt become temporarily en- 
al 


dowed with radioactive power when ex- 


Pate kf posed to the ray. A few cents worth of 

© “tet 

AT SPOTS WHERE RAYS common materials can thus be substituted 
STRIKE IT for expensive radium in medical treat- 


bs ~~ * ments. Other feats of alchemy performed 

. } with the ray—including the artificial pro- 
a / . ¢ . 

t/ duction of gold—are helping research 


LAYS CAN RE DIRECTED . : . 
HROUGH THIS TUBE LUPO workers to draw aside the veils cloaking 
TARGET the mysteries of the structure of matter. 
Step into the laboratory where daring 
experimenters are seeking to harness the 
Illustration by giant power of the magical beam, and you 
G. SEIELSTAD will be confronted by a scene such as you 
might expect to find in a fahtastic movie 
© of the future. Broadcasting instructions 
to assistants through a microphone, the 
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The most powerful beam of radiation man has ever produced—-the lu- 
minous ray of atomic particles streaming from the cyclotron chamber 


“ray pilot” sits before a remote-con- 
trol panel fifty feet from the huge magnet. 
At his hand, a high-voltage switch turns 
the ray on or off. Tanks of water three 
feet thick help to barricade him from its 
deadly radiation. A spot of light the size 
of a quarter, moving across a ground- 
glass scale, shows him the power he is 
feeding to the beam. 

Across the laboratory stands the mag- 
net itself—an eighty-five-ton monster of 
iron and copper, resembling a pair of 
giant millstones: poised one above the 
other. A circular vacuum chamber of 
metal, resembling an overgrown pill box, 
rests between the massive coils. The ray 
streams from this pill box, like a flaming 
plume of gas from an open jet. 

What is this strange ray? It is neither 
an electric spark nor a beam of light. A 
closer guess, but still a wrong one, would 
be a beam of negatively charged particles, 
like the cathode ray in a television tube. 
Actually, it is a speeding stream of posi- 
tively charged particles, or atoms minus 
their electrons, like miniature luminous 
beams that scientists have observed for 
fifty years in vacuum tubes and have 
named “positive” or “canal” rays. Until 
recently, no way was known to render 
these rays powerful enough for any prac- 
tical use, and they seemed destined to 
remain laboratory curiosities. Now, Prof. 
Ernest O. Lawrence of the University of 
California has devised a machine that 
turns the underrated “positive” rays into 
one of science’s most powerful tools, 
offering research workers as _ thrilling 
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Research workers placing a n, 
bombardment chamber in thy 
cyclotron, or magnetic gun, at 
the University of California. 
Inside this circular chamber 
the positively charged cores of 
atoms are whirled at a speed 
of 12,000 miles asecond. Below, 
weighing a mouse that has 
had ray treatment for a tumor 
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D. B. Parkinson, at left, and Dr. R. G. Herb, of the physics department of the University of Wis- 
consin, with some of the equipment developed at that school for experiments in smashing atoms 


adventures as followed the invention of 
the X-ray tube and the discovery of 
radium! 

His “cyclotron” or magnetic-ray gun 
—the magnet-and-pill-box combination— 
whirls atomic particles like a sling and 
then hurls them at a target in a beam of 


devastating power. For ammunition, he 
feeds into the center of the pill box the 
positively charged cores of atoms of 
hydrogen,-of its newly discovered twin, 
“heavy hydrogen,” or of helium, which he 
obtains by electrifying the respective 
gases. The (Continued on page 107) 




































Collapsible Outdoor-T heater Stage 
Folds Into Compact Irailer 


LAYS may literally be taken ‘on the 
road” with a novel combination trailer 
and collapsible stage proposed by a New 
York inventor. Although plans call for a 
trailer body only eight feet long, the unit 
can be unfolded at an outdoor theater loca- 



















tion into a stage about fourteen times the 
trailer size. The operation requires only 
twenty-five minutes. Ingeniously con- 
structed of hinged and folding parts, the 
portable stage is opened and closed by a 
gear mechanism operated by two men. 
Locking, bolting, and bracing of the hinged 
units is said to make the stage weather- 
proof and substantial. 

















The “theater on wheels” as it would 
appear when set up for a performance 


SKETCHES FLIES FOR HEREDITY STUDY 


DRAWING “portraits” of flies is the unique vocation of Miss Edith 
M. Wallace, California scientist. In her laboratory, Miss Wallace peers 
into a microscope and traces enlarged drawings of vinegar flies to aid 
in the study of heredity laws. Since important details of a fly’s appear- 
ance can be emphasized in sketches, the latter are preferred to photos. 
The vinegar fly was selected for the study because its life cycle is ex- 
tremely short, thirty or more generations being produced in a year. 


The inventor manipulating an electrically operated model to 
show how the gear mechanism folds the stage into a trailer 


COOPS KEEP WORKERS COOL 
AIR-CONDITIONED cubicles, recently introduced 
to Keep office workers comlortabDle on torrid sum- 
mer days, inclose each occupant in an individual 
glass compartment open at the top. Chilled air 
from a standard conditioner, being heavier than 
the warmer surrounding air, flows downward 
into the inclosure and fills it up as water fills a 
bathtub. The interior of the cubicle may thus be 
kept as much as twenty degrees cooler than the 
exterior. Its limited space, a cube measuring six 
Left, Miss Edith M. Wallace sketch- 
ing a fly from life. Above, the 
collection of flies at the laboratory, 


feet on a side, makes the process e¢ onomical 






ALL-PURPOSE ILLUMINATED SCREW DRIVER 


FOLLOWING the introduc- 
tion of illuminated screw 
drivers for special pur- 
poses, an all-around tool of 
similar design has just been 
placed on the market. A 
built-in flash-light bulb be- 
side the shank of the blade 
throwsaconcentrated beam 
of light to aid in working in 
a dark place, when a switch 
in the handle is thrown. 
The hollow interior of the 
An office worker, inside a glass ‘“‘tank,”’ regulating the air con- handle contains the flash- A flash-light bulb beside the shank of the blade 


ditioning unit that keeps the cubicle filled with chilled air light cells, of this screw driver lights up the dark corners 
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ELECTRIC CURRENT RELIEVES 
HAY-FEVER SUFFERERS 


ELECTRICITY is an effective weapon against hay 
fever and asthma, according to Dr. Harold L. 
Warwick, of Fort Worth, Tex. In a treatment 
that he has devised for chronic sufferers, the nasal 
passages are anesthetized and packed with cotton 
saturated in a chemical solution. A slender positive 
electrode is then inserted in the cotton, while a 
negative electrode is attached to the patient’s 
wrist. A feeble electric current is supplied to the 
electrodes for a period of about ten minutes. The 
current coats the mucous membranes of the nasal 
passages with a substance that is said to desensi- 
tize them to plant pollen and other irritants. 
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MAMMOTH LOUDSPEAKERS 
ANNOUNCE AUTO RACES 


GIANT sound projectors resembling high- 
powered searchlights, clustered on a tower in 
the center of a new auto-racing track at 
Mineola, N. Y., broadcast announcements 
of events over an area of half a square mile. 
The huge loudspeakers will radiate sound 
evenly to the far corners of the track, while 
smaller projectors on the same tower will 
serve near-by spectators to insure uniform 
sound intensity. The photographs show one 
of the big speakers and a smaller one set up A three-pound salmon and an eighty-pound boy hanging on a 
on the roof of a building for tests. bar supported by fishline of a 





FISHLINE MADE 


OF SPUN GLASS 


SPUN GLAss forms the novel material for a fishline now 
being tested and perfected. In recent laboratory experi- 


a pull of thirty-seven pounds 
size broke at eighteen pound 





STEEL CLAWS CATCH BANDIT CARS 


To arp in catching criminals in automobiles, Sir 
Malcolm Campbell, famous English racing driver, 
has devised a ‘“‘claw-arm”’ attachment for the front 
of a police car. Operated from the driving seat, a 
telescopic metal column bearing a pair of strong 
steel claws can be extended nearly six feet in front 
of the police auto. When officers overtake a speeding 
bandit car, the arm is extended until a small circular 
buffer contacts the rear bumper, causing the open 
jaws to snap closed. The police car then applies its 
brakes and drags the trapped auto to a stop. 





ments on various tackle materials, the glass line withstood 


, while silk line of the same 
s, and linen at twenty-eight 


pounds. In addition to its strength, the glass line is said 
to be exceptionally resistant 
fungi in the water. 


to the attack of molds and 


new type made of spun glass 















Mounted on the front of a police car, this telescopic metal column can be extended to grip 
the rear of a speeding bandit auto, Oval shows a close-up of the claws and buffer contact 
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FAN BLOWER FILLS HOT-AIR BALLOON 


HotT-AIR BALLOONS, almost obsolete since 


the advent of lighter-than-air craft filled 


Wl 
m¢ 
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mi 
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lt 


th hydrogen or helium gas, have been 


\dernized by two Austrian inventors. A 


.otor-driven blower distends the bag of 


‘ir balloon with air before the take-off, 
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TRIPOD HOLDS CAMERA 











vel head of tripod 
right, the cam 


suspended below 


IN ANY POSITION 


MountTepD on the aluminum-alloy head 


ol 


a new photographic tripod, a camera 


can be swiveled in any direction and se- 
curely locked in position. For taking pic- 
tures from close to the ground, the central 
supporting column can be reversed so that 


the 





camera hangs downward as shown. 





Np 
dies 


oes os 
harged from the tail of a plane in flight, 
irtridge u lls an auxiliary radio antenna 


and a kerosene torch supplies heat to 
provide the necessary lifting power. 
By regulating the supply of fuel to 
the burner, the craft may be made 
to rise or descend at will during 
extended flights. 
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At the left, the balloon is being filled 
with air by means of a blower. Above, it 
is seen in flight with a kerosene torch 
alight to provide the necessary buoyancy 


“BLIND” FLYERS GET TRAFFIC CONTROL 


CoLttstons between 
planes flying “blind” along 
the same airway will be 
averted through a new sys- 
tem of aerial traffic control. 
U. S. Bureau of Air Com- 
merce control crews, coop- 
erating with air-line oper- 
ators, will take over the 
responsibility of dispatch- 
ing all craft on heavily trav- 
eled routes. Pilots will be 
given ample headway and 
will fly at prearranged alti- 
tudes, while the ‘“control- 
lers” follow their progress 
by radio reports. If one 
plane is found to be over- 
taking another in the fog, 
at the same level, it will be 
redirected by radio toa dif- 
ferent altitude so that it 
will clear the other ship by 
a safe margin, although the 
pilots cannot see. 


CARTRIDGE RELEASES 
EXTRA PLANE ANTENNA 


Suot out of the tail of an airplane, 
an auxiliary radio antenna just per- 
fected will be used in emergencies to 
supplement the standard trailing an- 
tenna. Housed in a metal casing just 
below the regular aerial, the catapult- 
ing mechanism consists of a compres- 
sion spring and a release trigger oper- 
ated from the cockpit. When a switch 
is thrown, the spring apparatus ejects 
a cardboard cylinder on which is wound 
the auxiliary antenna wire. The latter 
unrolls into a conventional trailing an- 
tenna and the empty cardboard coil 


drops to the ground, 





A U. S. Bureau of Air Commerce dispatcher routing airplanes by, 
radio to prevent collisions while ‘‘blind-flying’’ through a fog 





PEST YIELDS VITAMINS 


MEDICINAL oil eight times as potent in vita- 
mins as cod-liver oil is being extracted from 
the liver of the burbot, a fish long considered 
pest in northern Minnesota lakes because 
it devoured the young of other species and 
threatened to ruin commercial and game fish- 
ing. Above is shown a specimen, its liver, and 
the oil extracted from it. 
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SPONGE-RUBBER CURTAINS 
MUFFLE OUTDOOR NOISES 


CurRTAINS made of sponge rubber have 
recently been marketed to muffle outdoor 
noises transmitted through the panes of a 
closed window. Provided with eyelets so 
that they may be hung from nails or hooks 
at the window top, the sound-absorbing 
material is also said to subdue interior 
noises ordinarily reflected by the window 
pane. The curtains can be used with an 
open window if the latter is fitted with a 
motor ventilator of the silencing type 


COAST AREAS SHOW FEW 
DEATHS FROM LIGHTNING 


States of the Pacific and North Atlantic 
coasts record fewer fatalities from light- 
ning than any other sections of the country, 
according to figures recently compiled by 
statisticians of a prominent life-insurance 
company. 


Fifty-eight-inch half-tone screen for making lithographs 
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RACING DRIVER GETS INSTRUCTIONS 
THROUGH SHORT-WAVE RADIO SET 











F 
. . Headphones fit- 


7 
ne 


ted to his hel- 
met enable this 
British racing 
driver to re- 
ceive instruc- 
tions from the 
transmitting 
truck pictured 
at the right 
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Curtain hung over window to deaden outside noise 


WORLD’S BIGGEST 
HALF-TONE SCREEN 


MEASURING fifty-eight inches 
in diameter, the circular half-tone 
screen illustrated at the left and 
two others of equal size are called 
the biggest of their kind in exist- 
ence by their Philadelphia, Pa., 
makers. The monster disk is 
shown attached to one of the 
largest color cameras ever built, 
for use in making photographic 
half-tone negatives for large lith- 
ographic reproductions. Its func- 
tion is to break up a picture into 
a pattern of dots, exactly in the 
manner of the homemade half- 
tone screen described on page 76 
of this issue, so that the picture 
when printed will show gradations 
of shade from high lights to 
shadows. To make the record- 
sized screen, two separate sheets 
of glass were ruled with parallel 
lines, spaced 120 to the inch, and 
then sealed together with the lines 
at right angles to each other. 











PEEDING over the track, the driver of a radio-equipped car 

in a recent English speed event was given instructions, ad- 
vice, and the position of other entrants from a short-wave trans- 
mitter installed in a truck parked at the side of the course. Spe- 
cial headphones were fitted into the driver’s crash-proof helmet 
to enable him to hear the messages above the roar of his motor. 
This is believed to be the first time that a racing car has ever 
received its instructions by radio rather than by signal flags 
waved by helpers in the racing pits at the side of the track, 


HUMANE ANIMAL TRAP 
HAS NO SHARP JAWS 


SHARP steel jaws 
of the conventional 
animal trap are re- 
placed by a strong 
chain loop in a hu- 
mane but effective 
‘““snare-trap’’ in- 
vented by a zoolo- 
gist of the U. S. 
Biological Survey. 
Two chains, each of 
which is threaded 
through a ring in 
the other, are 
stretched tightly 
between the ends of 
a strong spring-wire 
arch. To set the 
trap, the chains are 
spread and held 
apart by a four-legged metal “spider,” to 
which is attached the bait or lure. When an 
animal steps into the loop, the spider col- 
lapses, causing the spring arch to snap the 
chain loop upward and pull it into a close- 
fitting noose around the animal’s leg. 








NOVEL AUTO INSTRUMENT 
SHOWS AVERAGE SPEED 


ComBINING the functions of a mileage 
meter and a clock, a new dashboard instru- 
ment for cars, devised by a German inven- 
tor and called a “tempometer,” shows a 
driver at a glance his average speed during 
a trip. As every motorist knows, this is 
often a very different figure from the speed- 
ometer pace he has tried to maintain. The 
new instrument is intended to help him 
estimate the daily distance he can cover on 
a long tour, and the speed at which he must 
drive to arrive at his destination on time. 
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N THE “old swimming hole” of to- 

| day, strange mechanical aids are 
teaching scientific strokes and are 
clipping days from the time required 

for beginners to learn. Instead of being 
shoved into the water, tyros of 1936 be- 
gin their training on dry land and perfect 
their technique before they go near a pool. 
With millions of people flocking to 
beaches on hot days, swimming takes front 
rank as an outdoor sport in summer. Prob- 








A cameraman making motion pictures of an expert swimmer in action, 
through the glass wall of a tank. The film, a “still” from which is 
shown at the left, shows the correct method of making various strokes 


) Queer Machines 


ably more people now go swimming in the 
United States than ever went before. Fast 
automobiles and good highways have 
brought beaches and pools within reach 
of millions who lacked the facilities for 
aquatic sports in the days of the horse 
and buggy. So, it is only natural that 
science should be turning its attention to 
this national summer pastime. 

The new methods of training not only 
make better swimmers but they save lives 
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“lrain Swimmers 


by increasing the number of people who 
can keep afloat in an emergency. The 
practical courses they give a beginner are 
worth acres of textbooks. And, they are 
giving the advanced swimmer special aid 
that will help make champions. 
Underwater movies, now available, 
show the technique of experts actually 
swimming. Students can study and analyze 
their movements and learn how to handle 
themselves to best advantage. Diving hel- 
mets, also enable beginners to descend to 
the bottom of a pool and study the strokes 
of an instructor froma fish’s-eye viewpoint. 
As the student advances in skill, new 
scientific aids carry him through the more 
difficult steps of the art. Aquatic counter- 
parts of the mechanical rabbits which pace 
racing greyhounds are provided at one pool 
for training speed swimmers. Instead of 
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depending upon guesswork, the racers 
develop a judgment of pace by follow- 
ing a small flag towed at a given speed 
down the pool. 

Even experts take advantage of the 
latest aids which science has to offer. 
When the American swimming team 
sailed for the Olympic games, a few 
weeks ago, their ship carried on deck a 
special tank in which the stars could 
keep in form. A line and harness held 
them back while they practiced their 
speed-swimming movements, 








Wearing this improvised diving helmet, a learner 
can go under the water for a fish-eye view of the in- 
structor as he demonstrates arm and leg movements 






Diving without water is made possible by the 
apparatus at the left, which is used by a col- 
lege swimming coach, The student leaps off a 
springboard and is guided by a rope attached 
to a safety belt, to learn dives like those above 



















Proper codrdination of arms and legs is taught 
by the odd machine at the left. As the hands 
move cranks that simulate arm strokes, ex- 
tension rods impart the corresponding move- 
ments to the legs, which rest on platforms 











Salo Finkelstein, 
famous memory ex- 


pert, repeating a 
square of twenty- 
five numerals that 


he had memorized in 
less than nine sec- 
onds. He could 
call the numbers in 
ny order requested 


\N the average person become a 
memory expert? Psychologists 
of Ohio State University are pro- 
viding a spectacular answer. They 
are turning run-of-the-mill college students 
into “lightning calculators” like the num- 
ber. wizards who entertain you from the 


stage 

What inspired the unique experiment 
was a Visit from Dr. Salo Finkelstein, 
Polish mathematical performer, who was 


hired by an American broadcasting com- 
1] 


pany to tally returns of the 1932 presi- 
dential election because he was faster than 


in adding machine. His stay at Ohio State 
lengt} | to a year and a half, while re 


search workers subjected him to a numbet 
ot tests {) ol ther obiects was to dis 
cover the secret of his prodigious memory 
) u vers \r Ti was to see whethet 
they co Id l! » hin to mproy his OW! 














re- 


performance. They succeeded in both at- 
tempts. 

Imagine memorizing twenty-five nu- 
merals arranged in rows and columns of a 
square—and doing it so well that you can 
repeat them vertically, horizontally, or in 
any order called for. When Dr. Finkel- 
stein arrived at the university, he could 
accomplish this in seventeen and a half 
seconds. The world’s record of a shade 
under thirteen seconds was held by a Ger- 





man mathematician. Before Finkelstein 
ended his visit with the psychologists, 
however, he had accomplished the unprece- 
dented feat of committing a twenty-five- 
number square to memory in less than 
nine seconds. 

The experimenters had taken a man 
who was already a number expert and had 
made him into a world’s-record breaker. 
Could they improve an ordinary person’s 
memory for figures proportionately? With 
college students as material, they tried 
making number geniuses to order, “H. W.,” 
one of their subjects, received seventy- 
five hours of special training—and pro- 
ceeded to astonish even his instructors. 

How long would it take you to learn by 
heart the number 624706845986193261832¢ 
Dr. Finkelstein did it in 4.43 seconds— 
considerably less time than you would 
need to read the number aloud. But 
“H. W.” managed the same feat in only 
4.37 seconds, beating the most rapid 
memorizer known to science! 

Hardly less spectacular were the per- 
formances of other college students given 
the same training. The experiments thor- 
oughly demolished the old-fashioned idea 
that the victim of a mediocre memory is 
just born that way and that there is noth- 
ing he can do about it. 

Modern psychologists agree that almost 
all of us, in fact, can learn to perform 
memory feats far beyond any of which 
we dream ourselves capable. The average 
person forgets names and faces, facts and 
figures, simply because he never really has 
to remember them. Lack of incentive is 
to blame. Admire, if you like, the amazing 


Amazing Feats of “‘Number Wizards’? Matchea 
By Average College Students After Training 
In an Intensive Seventy-Five-Hour Course 


By JOHN E. LODGE 
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memory of the actor for his lines; of the 
hotel check-room attendant who needs no 
check to hand you the right hat; and of 
the “walking encyclopedias” in public in- 
formation booths—but remember that 
they earn a living that way. You would 
surprise yourself by your own powers of 
recollection if your bread and butter de- 
pended upon it. 

Edgar J. Smith, Washington University 
psychologist, tells of a milk-wagon driver 
who deliberately set out to turn an un- 
skilled job into a skilled one by improving 
his memory for names and addresses. His 
ambition won him a position as substitute 
driver for ten different routes of 300 ad- 
dresses each, at double his former pay. 
When one of the regular drivers was sick, 
the substitute took his place. Though he 
carried no written records, he knew by 
heart the names and addresses of the 
3,000 customers, and whether to leave one 
quart or two at the home of each. 

Other people are impelled to staggering 
feats of memory by their interest in a 
hobby, or simply for the sake of the 
achievement itself. A student of the Scrip- 
tures commits the Bible to heart, from 
cover to cover; a lover of classical litera- 
ture memorizes the works of Homer. 
While the usefulness of such feats as these 
may be questioned, consider an unexpected 
practical use that Barthold Niebuhr, Ger- 
man historian, found for his remarkable 
powers of recollection. While he was em- 
ployed as an accountant, in his youth, one 
of the account books was destroyed; 
Niebuhr replaced its entire contents from 
memory! 

Suppose that you really want to improve 
your memory. How should you go about 
it? First, you must decide which kind of 
memory you are most interested in. 
“Memory,” psychologists tell us, is a con- 
venient collective (Continued on page 115) 





Examine this picture of an auto accident for fifteen seconds. Then see how many of the questions on page 116 you can answer. 
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A TEST FOR THE ASSOCIATION OF NAMES WITH FACES 
How good is your memory for names and faces? Study this picture carefully for three 
minutes; then turn to page 116 and see how many of the faces you can recognize and 
identify accurately by filling in the names to correspond with the numbered sketches 
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_ Here are some tests for different kinds _—— [oe ' 
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of memory, adapted from standard forms LUZ INK 

used by psychologists, that you will A ANT 

enjoy trying. By seeing which ones you DAL ; 

do best at, you can judge what type Bik BOX 

of memory you have. If you make a NOOR | LAMP 

good score on the auto-accident picture PEEF | PIPE 

below, you have an eye for small details. LOUG | BEAR 
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“VISUAL” MEMORY > O If you can memorize the non- 

Look at this picture of an fe) sense syllables at the left, 

old Spanish flag for fif- o 0 above, as quickly as you can 

teen seconds. Then try to the words, at the right, you 

reproduce it from memory have a good memory for num- 


bers and unrelated things 
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Amateur Stargazers 


HELP COMPLETE OUR PICTURE OF THE UNIVERSE 


Charles W. Elmer, of Southold, N. Y., 
looking through the sight of his celes- 
tial camera. This amateur has taken 
some of the best star-field photos made 







outside a professional observatory 











ROM a crude back-yard observa- 

tory near Delphos, Ohio, one night 

1 few weeks ago, Leslie C. Peltier, 

draftsman by day and amateur 
astronomer by night, slowly swept the 
northern sky with his stubby six-inch 
telescope. The twinkling lights that pa- 
raded before him as he swung through 
the constellations Ursa Minor, Draco, 
Camelopard, and Cassiopeia were all old 
friends of years of observation, 

In Cepheus, however, young Peltier 
spotted a fuzzy object that started thrills 
running down his spine. Whatever it was, 
it was recorded in no chart or atlas. For 
five hours he watched, noting during that 
time that the object was shifting slightly. 
Finally, convinced that he had discovered 
a comet, he telegraphed to Harvard Ob- 
servatory. A big tel scope there was 
rushed into action. In a few minutes, 
congratulations flashed back to Delphos. 
Once more an amateur had captured the 


honor of discovering the first comet of 
the yeal 
Shortly afterwards, on J ine 19, Peltie: 
again made the headlines with the dis- 
covery Ot a nova, OI! exploding Star, 
Immediately, the eves of the public 


were turned once more on that 
great fraternity of advanced ama- 
teur astronomers, scattered all 
over the world, who were not only 
enjoying the wonders of a thril- 
ling hobby, but codperating regu- 
larly with professional astrono- 
mers in charting and studying the 
universe in which we live. 

Sweeping the sky nightly with 
instruments ranging from field 
glasses and homemade six-inch re- 
flecting telescopes to big refractors 
and reflectors that would do credit 
to any college observatory, these 
boys and men (and women, too!), 
numbering thousands in the Unit- 
ed States alone, search for new 
stars and comets, chart the paths 
of meteors, measure the fluctu- 
ations of variable stars, and take 
amazing photographs and spectro- 
graphs of the sun, moon, stars, 
and planets 

Far from “amateurish,” the re- 
sults of much of this fascinating 
work are of such excellence that 
they are used constantly in uni- 
versity and professional work. 
































When we remember that most of the 
famous astronomers of history were really 
amateurs, this does not seem so strange. 
Sir William Herschel, perhaps the greatest 
of them all, built telescopes, discovered 
the planet Uranus and double stars, and 
studied the rotation of the planets, be- 
tween sessions as a musical authority and 
professional organist in a church in Bath, 
England. The late Prof, E. E, Barnard, 
whose photographs of nebule and of 
bright and dark clouds in the Milky Way 
are among the finest ever made, began his 
career by taking amateur photographs of 
comets. Dr. George Ellery Hale, dean of 
American astronomers, was a noted ama- 
teur before he helped found the Mt. Wil- 
son Observatory, now one of the most 
famous in the world. 

As an example of amateur aid to science, 
we have only to recall that all the brilliant 
new stars, or nove, of the present cen 
tury have been discovered by amateurs. 
The Rev. T. D. Anderson, a clergyman 
of Edinburgh, Scotland, was the discov- 
erer of Nova Aurige, in 1892, and of 
Nova Persei, in 1901. A South African 
amateur, Richard Watson, was the first to 
detect the outburst of Nova Aquilz, in 
1918, a bright new star that was discovered 
independently by more than a dozen ama- 





A photograph of the moon, taken with a 28'4-inch re- 
flecting telescope by Gustavus Wynne Cook, of 
Wynnewood, Pa. It shows the phase after the full moon 
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One of the remarkable sun-spot pictures made by William Henry, of 
Brooklyn, N. Y. He is seen at the right with the small telescope and 
reflex camera he used in “‘shooting the sun” from his own back yard 


By KENNETH 


teur observers. Nova Herculis was spotted 
by at least four amateurs, from remotely 
different parts of the earth. 

On its present popular and organized 
basis, amateur astronomy probably dates 
from the founding of the American Asso- 
ciation of Variable-Star Observers, in 1911. 

Reaching out from our local solar sys- 
tem, professional observatories were al- 
ready grappling with the vaster and more 
complex mysteries of the stellar universe. 
Every big telescope available was being 
worked overtime in mapping the skies, 
photographing nebule and star clusters, 
analyzing spectra, groping deeper 
and deeper into space. No men 
or instruments were left for such 
routine, though equally impor- 
tant, jobs as patrolling for new 
stars, comets, and meteors, and 
keeping an accurate check on 
the erratic fluctuations of bright- 
ness in some 500 long-period 
variable stars. 

Here was a real chance for the 
serious amateur. Edward C. 
Pickering, then director of Har- 
vard Observatory, suggested the 
matter to William Tyler Olcott, 
an attorney and amateur tele- 
scopist of Norwich, Conn. Ol- 
cott gathered together half a 
dozen other star lovers. The 
offshoot was the founding of an 
organization with the purpose of 
pooling and co@érdinating the 
work of amateurs for the benefit 
of science. Today, this organ- 
ization has more than 300 mem- 
bers in twenty-three countries, 
and is responsible for more than 
half a million skilled observa- 
tions. If compressed into a single 
work, the bare data of these 
observations would fill a book of 
more than 2,000 pages. 

Long-period variables—stars 
that increase and decrease in 
brightness during intervals rang- 
1936 
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ing from several months to several years— 
present a baffling problem. Take, for ex- 
ample, SS Cygni, a variable star in the 
constellation Cygnus, the Swan. Observed 
through a small telescope, the star remains 
in comparative obscurity for an indefinite 
period, then, suddenly blows up to 100 
times its normal brilliancy, orly to fade, 
later, to its former dimness, and to start 
its erratic cycle all over again, 

This star was discovered by astrono- 
mers at Harvard in 1896, and has since 
had more than 50,000 observations on 
more than 14,000 nights. It has already 


SWEZEY 


Sweeping the sky with their telescopes, 
thousands of free-lance astronomers 
coéperate with the big observatories 
by watching for new 





stars and comets 


passed through more than 280 
cycles, and, due to the diligence of 
the amateurs, not a single instance 
of maximum brightness has been 
missed. No professional astrono- 
mers could follow the caprices 
of such stars; yet it is believed 
by many authorities that a cor- 
rect interpretation of their fluctu- 
ations—possible only through the 
accumulation of a tremendous 
amount of data—means the key 
to the riddle of stellar evolution. 

Amateur estimates of the bril- 
liancy of variable stars are made 
by visual comparison with con- 
stant stars of known brightness. 
All that is needed is a star atlas, 
a telescope having at least a three- 
inch aperture, and the standard 
charts and report blanks supplied from the 
headquarters of the Association, at Har- 
vard Observatory, Cambridge, Mass, Each 
variable star is drawn on the center of a 
chart which includes, also, the principal 
surrounding stars in the near-by field. This 
star field is located by a number which 
indicates the hour and minute of the star’s 
rising and its declination, or angular dis- 
tance from the equator of the sky, for the 
year 1900. If the telescope is of the 
“equatorial” type, the instrument may be 
set directly from these numbers. If it is 
not, the star field may be found by careful 
maneuvering of the telescope from known 
stars or constellations, 

The American (Continued on page 100) 

















The long and short of amateur telescope building. Above is an 
elaborate reflecting instrument constructed by Clarence T. Jones, 


an architect, and his son. At the left, Henry Kramer, a Detroit 
amateur, is peering through his famous ‘‘coal-scuttle’”’ telescope 






































































BEER IN EVERY DISH 


BEER was an ingredient of every dish 
in a meal recently arranged to demon- 
strate its value as a food. Seventy-five 
Chicagoans lunched on beer soup, Welsh 
rabbit, mixed salad with beet dressing, 
steak fried in beer, and beer cake. 
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CUTS STATUE 
FROM STEEL 
AND GRANITE 


STEEL and granite 
are combined in a 
novel statue designed 
by Beniamino Bufa- 
no, a San Francisco 
Calif., sculptor. The 
head and hands are 
being carved’ from 


red granite, while the 


body of the statu 
is being beaten from 
sheets of — stainless 
S The body wil 
be ii I by W | 
Ing tog the « 
it She s to whi 
i heac nd hand 
\ ; 2 fastened S Ww k 
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SPRAY MARSHES WITH PAINT 
TO TRACE MOSQUITOES 






To DETERMINE how 
far mosquitoes fly 
from the swamps or 
ponds where they are 
bred, health officials 
of Lyons, Illinois, 
have sprayed each of 
four near-by marshes 
with brilliant-colored 
paints. Armed with 
odd spray guns re- 
sembling vacuum 
cleaners, a squad of 
fifty men protected by 
masks, goggles, gloves, 
and  mosquitoproof 
clothing waded 
through the swamps 
spraying the breeding 
grounds with red, 
green, purple, and 
yellow tints. By col- 
oring the surface of 
each marsh a different 
hue, experts hope to 
trace the movements 
of the variously col- 
ored mosquitoes. 





Spraying an_ in- 
sect-infested 
marsh with paint 
to trace flight 
of the mosquitoes 






NET SHIELDS 
PITCHER 
IN PRACTICE 
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To PROTECT pitch- 
ers’ legs during bat- 
ting practice, a low 
screen is erected in 
front of the pitcher’s 
mound at Navin Field 
in Detroit, Mich. 
Hard-hit grounders 
and balls that take a 
bad hop, continual 
hazards to the pitch- 
er, are caught or de- 
flected by the net. 
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GREEN “BLACKBOARDS” 
PREVENT EYESTRAIN 


GREEN-CLAsSS “blackboards” have _ re- 
placed the familiar black-slate variety in 
a school near Toledo, Ohio. The new-type 
boards, teachers have found, are more 
restful to the eyes and are easier to clean. 
Yellow chalk has proven to be best suited 
for use on the green glass. 


OILS ROAD SUBSURFACE 


HAILED as a boon to motorists, a new 
way of keeping down dust on dirt roads 
supplants the unpleasant practice of spray- 
ing with sticky oil. Instead, the oil is in- 
jected below the surface by a machine re- 
sembling a corn planter and allowed to 
work up to produce a dustless road. 


the head of his novel steel-and-granite statue 
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Ghost Ship Haunts the Arctic Ice Pack 

















Crew of the Baychimo removing the cargo of furs from the icebound vessel 


OCKED five years in the grip of the 
polar ice pack, the steel trading ship 
Baychimo still defies the ravages of tow- 
ering masses of pressure ice somewhere 
off the northwest coast of Alaska. Once 
the pride of the Hudson’s Bay Company’s 
fleet, the ill-fated steamer regularly trans- 
ported valuable furs from the Arctic Ocean 
around the Alaskan coast to Vancouver, 
British Columbia, Canada. In 1931, the 
1,300-ton boat became lodged in the grind- 
ing ice pack and was abandoned by its 
crew. High winds and a phenomenal rise 
in temperature broke up the ice and carried 
the ship off, and it was only after weeks 
of search that the Baychimo was located 


“Smoke sucker” discharging fumes in a demonstration from a building 





again. At the risk of 
their lives, the crew 
transferred most of the 
million-dollar fur cargo 
to dog sledges, and left 
the ship to the mercy 
of the arctic. Although 
no vessel had _ ever 
been known to with- 
stand the grinding polar 
ice for more than two 
winters, Alaskan natives 
recently sighted a ship believed to be the 
Baychimo, still miraculously riding the 
frozen seas. When last boarded, in 1933, 
the derelict appeared to be practically un- 


SUCKS SMOKE 
AWAY TO AID 
FIREMEN 


A “SMOKE SUCKER,” 
invented by a San 
Francisco, Calif., fire- 
man, draws smoke out 
of burning buildings 
at the rate of 4,400 
cubic feet a minute. 
Flame-resistant hose 
is led to points where 
smoke is thick and a 
suction is created by 
compressed air. Use 
of the device helps 
firemen to penetrate 
areas which would 
ordinarily be inacces- 
sible, blocking the 
work of fire fighting. 


der the blazing 


COSMIC RAYS WIN RACE WITH LIGHT 


WitH the discovery of a new 
exploding star in the Milky Way, 
Dr. Fritz Zwicky, of the Cali- 
fornia Institute of Technology, 
believes he has succeeded in 
gauging the speed of cosmic 
rays. According to tests made 
during the observations, cosmic 
rays from the star won a 2,000- 
year race with light rays by 
reaching the earth four weeks 
before the star was visible. If 
the calculations prove correct, 
cosmic rays will supplant light as 
the “fastest thing in the uni- 
verse.” The discovery is now 
being checked by J. Clay, noted 
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Dutch cosmic-ray expert. Dr. Zwicky using his twelve-inch reflecting telescope 


Our artist’s conception of the 
abandoning of the fur ship un- 
arctic lights 






harmed. Aboard the vessel there lies a 
priceless collection of anthropological 
specimens gathered by Richard Finnie on 
a Canadian scientific expedition. 





TELEPHONE BOOTH IS 
FIRST-AID STATION 


A TELEPHONE booth recently opened 
for public use on one of the main thorough- 
fares of Berlin, Germany, can readily be 
transformed into a complete emergency 
hospital to provide instant treatment for 
victims of traffic accidents and people 
suddenly stricken by illness on the streets. 
When a button is pressed, the floor of the 
booth rises to reveal a stretcher, first-aid 
outfit, and medicine supply. A loudspeaker 
in the upper part of the booth can be used 
by police to broadcast official announce- 
ments or to give emergency instructions 
throughout the surrounding area, 
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GERMAN shepherd dogs are now being 
trained to hear for their deaf masters. A 
“hearing” dog recognizes bell tones in a 
house, and leads his owner to the correct 
door in response to a ring. When a partial- 





WHEN wood treated with 
a recently developed fire- 
proofing solution is ex- 
posed to flames, each cell or 
pore acts as a tiny fire ex- 
tinguisher by emitting a gas 
which prevents effective 
combustion, Where exposed, 
the lumber is merely charred 
on the surface. The chemi- 
cal treatment, applied under 
pressure, is said to last for 
the entire life of the wood 
and does not affect in any 
way its workability or the 
application of paints, var- 
nishes, or other finishes. The 
solution slightly increases 
the weight of the wood. 


STRATOSPHERE ROCKET 
CARRIES INSTRUMENTS 





STREAKING skyward at 1,500 miles an 
hour, a new stratosphere rocket will soar 
200 miles into the upper air, according to 
ts California inventor. Propelled by ex- 
ploding gases, the rocket will carry scientific 
recording instruments in the cylindrical met- 
\t maximum height, 
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DOGS TRAINED TO HEAR FOR THE DEAF 


ly deaf person can hear speech over a 
special amplifying telephone, the dog will 
answer the phone, lift the receiver off the 
hook, as shown above, and then notify 
his master. 


FIREPROOFS WOOD 
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wood under test for fire resistance 
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LEVELER STOPS FURNITURE WABBLE 


ables, desks, and other pieces of furniture 
that wabble because of an uneven floor surface can be 
made steady by 
serted in tl 


genious new leveling device in- 


end of a leg or other floor support. 

Vv 0 leveler is turned inwardly by 
shaped head forces a steel ball 
ical metal plunger. This action pushes 


'ownward until it makes a solid contact 





il “nose” seen above. 
the instrument case will be parachuted to between the md th 
the earth, while the rocket blows itself to floor on whic it rests 


Furniture-leveling device and at 
right, cross-sectional view show- 
ing how it is adjusted as needed 


to prevent its falling intact and in- 
juring persons or property on the ground. 


bits 


INVENTS IMPROVED DESIGN FOR ARTIFICIAL TEETH 


(ARTIFICIAL teeth of new design, based upon engineering princi- 
ples, have been introduced by Dr. Victor H. Sears of New York 
City. The mortar-and-pestle action of natural teeth, he points out, 
is made practical by the deep roots that anchor them. Since arti- 
ficial teeth rest on a less secure foundation, there are good reasons 
for shaping them to act differently. Abandoning human models, 
he has designed teeth of shallower form, with crests arranged in 
odd geometrical patterns to increase their shearing power. The 
teeth,” as he calls them, are used in the back of 
the mouth, where they do not show, while artificial front teeth 
are still made in human form. A curious side light on the new 
style in dentistry was Dr. Sears’s discovery that he had unwitting- 
ly re-created teeth resembling those of herbivorous animals that 


“non-anatomical 


lived millions of years ago. 











New-type false teeth (at left) 
compared with natural ones. 
Above, models show action 
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AVING special glass walls 
which are transparent only 
from the outside, a classroom at 
the University of Bonn, Germany, 
permits psychologists to study 
the work and play habits of chil- 
dren without the youngsters realizing it. 
Research experts have been handicapped 
by the fact that when children know they 
are being watched they seldom act in a 


CROOKED-BOUNCING BALL 
ADDS ZEST TO EXERCISE 


Mape of sponge rubber with a layer of 
gum rubber running through its center, a 
novel ball recently marketed is used for 
exercising. When bounced on the floor or 
against a wall, the ball never rebounds as 
expected, but comes back at an eccentric 
and unpredictable angle. Players must 
develop great speed and agility, it is said, 
to strike the ball and keep it constantly in 
motion. 


USE GLASS-WALLED ROOM TO STUDY HABITS OF CHILDREN 





completely natural manner. With the 
“one-way” glass, however, boys and girls 
can be accurately watched and studied 
without the slightest chance of an outside 





“Eccentric” ball cut open to show how it is made 


AMATEURS STAGE RADIO TREASURE HUNT 


Participants in a novel “radio hunt” trying 
to locate a hidden transmitting station (at 
right) by finding the direction with a port- 
able receiving set. The man holds the aerial 


SEPTEMBER 








AMATEUR radio operators recently staged 
land, Wash. 


was hidden in a hilly, wooded section, and 
contestants were required to find and “cap- 
ture” it with their portable, battery-operated 
receivers. Location of the hidden transmitter 
was determined by judging the direction from 
e. which signals of maximum intensity were re- 
ceived. 







a novel “radio treasure hunt” near Kirk- 
A short-wave transmitting set 


Over fifty enthusiasts participated. 






Children at work in a 
glass-walled classroom 
where they can _ be 
watched without their 
knowing it. Inset at 
left shows how motion 
pictures are made to 
preserve scenes for fu- 
ture study. In the oval, 
note natural expres- 
sions of the children 













observer being seen. All classroom sounds 
are transmitted outside through hidden 


microphones, and motion pictures are 
taken to record the classroom activity. 


MAKES LOW-COST PLASTIC 


Sawpwust can be converted into a plastic 
molding powder through a process devel- 
oped by the U. S. Forest Products Labo- 
ratory. The material provides a durable 


low-cost plastic that can be cast in molds. 


PLANS TO CROSS OCEAN 
IN BARREL-SHAPED BOAT 


Ripinc in an odd sailing craft shaped 
like a barrel and recently constructed by 
a cooperage concern, an adventurous in- 
ventor hopes to cross the Atlantic Ocean 
in about forty days. The novel barrel boat 
is nine feet long and about seven feet in 
diameter, with a cone-shaped prow, 600- 
pound keel, and glass-covered hatch. 





The inventor with a model of his barrel-like boat 












Miss Frances Mildred Davis, California X-ray 
making remarkable photographs of flowers. At 


TAKING X-ray photographs of flowers 
and plants is the unique hobby of Miss 
Frances Mildred Davis, an X-ray techni- 
cian of Los Angeles, Calif. Given a very 
short exposure under the X-ray lamp, the 
flowers appear on the developed plate as a 





SOUR-NOTE DETECTOR 
AIDS MUSIC STUDENT 


Sour or discordant notes are detected 
by an electrical device recently invented 
by Prof. George Hannenman of De Paul 
University, Chicago, Ill. The musical de- 
tective is a special type of oscillograph, 
an electrical instrument for recording 
wave patterns, and is used in musical-edu- 
cation courses. The apparatus supplies an 
unerring method of recording the progress 
nade by students of music. 


FINGERS “HEAR” SPEECH 


\ SCRAMBLED speech, meaningless to the 
ears but understandable through the finger- 
tips, has been invented by a Northwestern 
University scientist. Conversion of high- 
pitched vibrations, familiar to the ear, in- 
to low-pitched ones, to which fingertips are 


sensitive, allows deaf persons to “hear.” 





technician, with the apparatus she uses in 
the right is an X-ray study of calla lilies 


delicate and almost ghost-like pattern 
of veins, tubes, and membranes. By 
this novel use of the X-ray apparatus, 
Miss Davis has achieved many strik- 
ing and beautiful camera studies like 
the one shown at the right. 


X-RAYS OF FLOWERS 
FORM NOVEL HOBBY 





MUSEUM GETS SPECIMEN OF GIANT TOAD 


OnE oF the largest toads ever 
shipped to New York City alive is 
now being studied by scientists of 
the American Museum of Natural 
History. A specimen of the Bufo 
marinus family, the 
giant amphibian is 
sixteen inches long 
and weighs a pound 
and a half. It is pic- 
tured at the right 
with a common tree 
frog and a watch. 








WHOLE FAMILY WORKS AT MODEL MAKING 


MAKING models of old sailing craft is 
a family business in the home of Eugene 
Leclerc, retired sailor of St. Jean Port 
Joli, Quebec, Canada. Each member of the 
tamily, except the baby, is assigned to a 
particular task. The father carves the 
hulls and erects the masts. The older boys 


make anchors, cabins, lifeboats, davits, 
and other small parts, while the younger 
sons carve out wooden pulleys. The daugh- 
ters sew the sails, while Mrs. Leclerc at- 
tends to the rigging and varnishing of 
the models. Below the family is shown 
with a number of model ships. 


This family conducts a model business at St. Jean Port Joli, Quebec, 





Canada. Every member of the group, except the baby, takes part in the 
family trade of ship-model making, each having an assigned part to do 
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Gilbert C. Lee placing a tropical bird in the odd 
“hospital” box in which it will be gradually accli- 
matized to the weather conditions of its new home 





The two electric heating coils 
that reproduce equatorial tem- 
peratures for feathered guests 


ARE tropical jungle 
birds, which former- 
ly could not be raised 
in the United States, 

are now acclimatized and bred 
in an electrically heated “hos- 
pital” devised and operated 
by Gilbert C. Lee, inventor 
and retired business man of 
Los Angeles, Calif. 

When specimens of the 
beautiful Veni-Kuhli and other 
birds of the lory and parrot 
families arrive at American 
ports, they are sped to this 
novel aviary by airplane. 
There they are placed in the 
“hospital,” which consists of a square box 
covered with a special glass that permits 
the vitamin-D rays from the sun to reach 
the birds. Inside, the temperature dupli- 
cates that to which they have been ac- 
customed in their forest homes. 

For the first two weeks, the tempera- 
ture is reduced two degrees every four 
days. After that, it is reduced two de- 
grees every two weeks, until it reaches the 
atmospheric temperature of Los Angeles, 
which is seldom more than fifteen degrees 
lower than the average temperature of the 
SEPTEMBER, 
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Exterior of the aviary in which Lee raises hundreds of jungle birds 
under conditions closely resembling those to be found in the tropics 


birds’ natural habitat. In this manner, 
they become acclimatized. 

Heating is accomplished by two inex- 
pensive electric elements connected in 
series and placed near four one-inch open- 
ings at the bottom of one side of the box. 
The heated air passes through the cage 
and goes out through four similar holes 
at the opposite side near the top. An ad- 
justable thermostat, placed near the center 
of the box to obtain average temperature, 
controls the heating elements. 

Tropical conditions are reproduced in 





This baby Veni-Kuhli isthe only 
one of its kind ever hatched in 
captivity in the United States 


several ways so that the birds 
will have surroundings resem- 
bling those of their original 
jungle homes. Nesting and 
feeding conditions, as well as 
climate, have been made as 
nearly natural as_ possible. 
For his three Veni-Kuhli, in- 
cluding the only baby one 
ever hatched in captivity, Lee 
supplies a nesting place in 
moist earth. The parent birds 
are the only two now alive, 
out of forty-eight shipped 
from the Washington and 
Fanning Islands in 1930. Hab- 
its of other birds are studied 
as they nest in natural tree 
trunks which have been cut 
in half and hinged to make 
observation easy. 

The bird fancier attributes 
his success with these rare 
creatures to the unique “hospital” and to 
proper feeding. By observing the birds, 
he discovered the foods they took from 
plants, and prepared for them a mixture 
of milk, honey, white corn meal, barley 
and oat flour, and ground wheat. This is 
fed to the young birds by spoon until they 
become able to select their own foods. 

To date, 400 tropical birds, many of 
them never before raised in captivity, have 
been acclimatized by the Lee methods, and 
he has succeeded in producing young For- 
esten lories as well as the one Veni-Kuhli. 
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2A maxing Voyages Made in 


Capt. Tom Drake, one of the modern sea 
rovers, on the deck of his schooner Progress. 
This vessel, shown at the right, is built on 
the lines of a Norwegian pilot boat and is the 
fourth ship that Drake has made for himself 








vaap, the thirty-two-foot ketch in which William 
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Robinson sailed 
id the world. His adventures included a brush with pirates 





























HIPS arriving at Syd- 
ney, Australia, recent- 
ly, reported a violent 

storm. It had torn the rails 
off some vessels, swept life- 
boats from others. A big, 
9,000-ton freighter came 
in, its bridge jammed 
backwards eight inches on 
the steel superstructure. 

Several days later, a lit- 
tle sailboat slipped blithe- 
ly into the same port. It 
had a crew of only two 
men, one of them its owner 
and captain, Dwight Long, 
an American. It was just 
forty feet long, and could 
almost have been carried 
by the big freighter in 
place of one of the life- 
boats that were washed in- 
to the sea. Yet it had 
weathered the same storm! 

That little craft, which 
left Seattle, Wash., in Sep- 
tember, 1934, is just one 
of a growing fleet of small 
boats that are sailing to- 
day on amazingly bold 
voyages. Scattered over 
the seven seas, there are 
more than a dozen such 
vessels, none over forty 
feet long, cruising around 
the world. Several are 
sailed by their owners, 
single-handed; others carry 
two men each. At least 
three are in the South Sea 
Islands. One, as this is 
written, is somewhere on 


THIS ARTICLE TELLS 
ABOUT SOME OF THE 
DARING ADVENTURES 
OF MODERN VIKINGS 
WHO SAIL THE SEAS 
FOR THE FUN OF IT 


By 
\ Jesse F. 
Gelders 


the way from England to America. 
Others, from time to time, arrive un- 
announced at various distant ports. 

In surprising ways, they combine 
science’s latest aids to navigation with 
the ancient bare-knuckled arts of sail- 
ing. The Corinthians, a club of naviga- 
tors and yachtsmen, recently sponsored 
a visit by 500 enthusiasts to the Hay- 
den Planetarium, at the American Mu- 
seum of Natural History. There, in 
the shelter of a building in the heart 
of New York City, they studied a vivid 
likeness of the heavens as they would 
appear, several months later, above the 
seas on the way to Bermuda. That 
scientific show was of special interest 
to those of the navigators who intended 
to participate in the biennial Bermuda 
race, sponsored by the Cruising Club 
of America. 

Aviation has helped bring a vast 
simplification of the once mysterious 
and complicated science of navigation. 
Flyers found that after they had made 
observations to learn their position, 
they might speed 100 miles farther, 
while they were completing compu- 
tations necessary to find where they 
were. So tables have been worked out 
to reduce the mathematical work to 
little more than adding and subtracting. 

Those tables are of inestimable value 
to small-boat sailors. Skill is still re- 
quired to take sights with the sextant 
—especially from a heaving deck—but 
the calculations are no longer mysteri- 
ous and forbidding intricacies. 

One skipper taught himself naviga- 
tion evenings, in the New York Public 
Library, and then, with one companion, 
sailed a thirty-two-foot ketch around 
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the world. His calculations became so ac- 
curate that on the last leg of his voyage, 
after crossing the Atlantic by a course 
nearly 4,000 miles long, he picked his way 
through a dense fog and found the bell 
buoy off Morehead City, N. C., exactly 
where he expected it! 

Somewhere on the Pacific, according to 
latest reports, Harry Pidgeon, past sixty 
years old, is cruising with friends in a 
thirty-four-foot yawl, 7slander, which he 
huilt eighteen years ago, at a cost 
of $1,000 and a year and a half of 
labor. 

He sailed out of Los Angeles 
Harbor, to circle the globe alone. 
While he slept, his little ship, with 
her sails expertly set, kept steadily 
on her course. During a wind and 
rain storm in the Indian Ocean, /s- 
lander made seventy miles under 
short sail in a single night, while 
the skipper stayed below, out of the 
wind and wet! 


“SLEEP, while sailing, almost 
brought disaster twice, in the 
Atlantic. Once the wind shifted and 
the boat was driven ashore. At an- 
other time, a tanker collided with it. 
But both times Pidgeon had the 
damages repaired and went 
on his way. He was nearly 
four years making that 
round-the-world voyage. 
Capt. Tom Drake, an- 
other of the sea rovers, has 
proved almost as much of 
a shipwright as a mariner. 
Some twenty years ago, he 
was in the lumber business 
near Seattle, Wash., after 
having spent his early life 
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Robinson “shooting the sun” in midocean. Modern aids to navigation, designed 
for airplane pilots, also help small-boat skippers find their way across vast 
reaches of sea. Left, one of the speedy yachts in a recent race to Bermuda 





at sea. He decided to whittle 
a model from a block of 
wood. The model turned 
out to be a double-ender, of the Norwegian 
pilot-boat type. In three months, with the 
help of a friend, Drake built a ship from 
the model! 

The boat was thirty-two feet long and 
had a ten-foot beam with a draft of three 
and a half feet. It had, besides sails, a 
five-horsepower motor which would enable 
it to traverse inlets and small streams. 
For about five years Drake roved the 
world alone in that boat, going where he 
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chose, until a severe off-shore gale wrecked 
him on the west coast of Mexico. 

But Drake knew exactly how to get a 
new boat. He went home and built it, and 
sailed away again. The second boat final- 
ly was wrecked on a reef near Cuba. He 
returned to Seattle, and with the aid of a 
couple of friends, built another. A gale 
wrecked this third boat, off Holland. Even 
this didn’t discourage him. When last 
heard from, Captain Drake, seventy-two 
years old, was sailing his fourth home- 
made ship! 

Naturally, it (Continued on page 90) 


A TRIO OF DARING ADVENTURERS 
PLAN AVOYAGE AROUND THE WORLD 
Fred W. Boardman, Charles A. Powell, and 
Mort R. Miller looking over their maps and 
charts before the start of a globe-girdling 
cruise. They sailed a few weeks ago from a 
New Jersey port in the schooner at the left 
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‘poon-Hed PLANTS 


By ANDREW R. BOONE 













































a ' % ICTURE nodding heads of wheat ripening under 

gg blue artificial suns, their roots growing not in soil, 
but in water; or tomatoes, producing 700,000 
se ; pounds an acre, growing in excelsior and water; or 
~—_ orchard and forest trees thriving without benefit of soil. 

In the laboratories and greenhouses at the University 
of California I saw, recently, a dozen kinds of plants ap- 
proaching maturity, in conditions duplicating those of 
nature, from the north pole to the equator, with a few 
synthetic conditions added for good measure. 

Trees, which already have borne fruit, were growing in 
garbage cans, their nourishment taken from water which 
is “fed”? once each week from a bottle. Sequoias, held 
upright by corks, were reaching their branches toward the 
sky, their roots spread out in shallow pans. Sunflowers, 
tomatoes, potatoes, carrots, barley, and wheat likewise 
have been grown on these “water farms,’ and produced 
lush yields far beyond the dreams of dirt farmers. 

Some are exposed to natural sunlight and grown at or- 
dinary temperatures; others reach maturity under the 
glare of synthetic suns, their roots held at one tempera- 
\ ture, their heads at another. One plant is fed one diet, its 
neighbor thrives on quite another. From these controlled 
) lights, diets, and temperatures, some surprising results 

i have been attained. 

Take wheat. In the miniature wheat fields, housed with- 
in glass show cases in two aluminum-walled basement 
laboratories, Prof. A. R. Davis needs only to turn a 
switch, and breezes fan the growing grain; he turns a 
second knob, and the temperature rises to 110 degrees or 
falls to freezing; he adjusts the air intake, and the plants 
are subjected to the aridity of a desert or humid ocean 
breezes, 

As for sunlight, he can produce not one but a dozen 
suns, ranging from blue through natural sunlight to bright 
red. These, shining from brilliant lamps ranged around 
the show cases, may “rise” singly at different times, or all 
‘ together, and cast their glare on the grain until the scien- 
tist decides that the green blades have had enough for the 
day. Ordinarily, the day commences for these incubator 





This French prune tree 
has been growing for 
four years in a garbage 
can filled with water 
containing a nutrient 
solution. It is one of 
a group being culti- 
vated under controlled 
conditions for a study 
to check fruit disease 


A chemist taking a 
sample of the solu- 
tion from around the 
roots of a tree in 
the experimental 
“orchard.” Chemi- 
cals are added, when 
needed, to keep the 
acid-alkali balance 





Week-old sunflower plants serving as guinea pigs in a 
test to show the relation between plant diet and dis- 
ease. The bottles contain liquid food, and oxygen is 
supplied by means of the rubber and glass tubing 
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Fruits, Vegetables, and Grains 
Thrive and Ripen Without Sotl 


In Tests To Increase Production 


plants at five o’clock in the afternoon, and the suns “set” at 
nine in the morning. 

These phenomena are not natural, Dr. Davis explained as I 
observed the blue suns beaming on several trays of sturdy wheat. 
All are synthetic products of scientific ingenuity to catch nature 
off her guard and wrest from her the secrets of plant growth. 
What I saw was literally a scientific third degree, intended to 
elicit the secrets of life processes in the plant world. 

“Such strong-arm methods,” Dr. Davis commented, “are es- 
sential if man is ever to understand and control his fundamental 
food source, the plant kingdom.” 

Nature never reveals these little-known facts. Soils vary from 
place to place and from season to season; the climate of one 
year is never exactly the same as it was the year before or as it 
will be the next; intensity of the sunlight changes; the hu- 
midity of the air rises and falls, and temperature is influenced 
by many factors. 

So, here in the laboratory, the scientist substitutes for uncer- 
tain nature known temperatures, humidity, and light. He also 
supplies to the roots nutrient solutions containing measured 
quantities of liquid foods. 

To go back to the real beginning of these experiments, the de- 
scendants of a single grain of “little club” wheat, a native of Cali- 
fornia, were established as a pure line at the University of California 
College of Agriculture. After they had proved themselves con- 
stant, selected grains were brought to the laboratory and planted. 

Here, the planting bears little resemblance to the common 
agricultural method. The grains first are soaked overnight in 
cool water to loosen their skins, then placed on a metal screen. 
A second moistened screen serves as a cover, thus providing a 
saturated atmosphere both above and below. 

For three days, the germination pan is left in a darkened cab- 
inet. During this time the roots will have felt their way down 
into the water, and the tops begun to sprout. As soon as the tops 
appear, the synthetic sunlight is turned on to begin the manufac- 
ture of green coloring matter for the (Continued on page 109) 
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Growing without soil, these 
tomato plants produced the 
equivalent of 350 tons of to- 
matoes to the acre. They are 
bedded in excelsior and their 
roots extend downward 
through a wire screen into a 
solution of chemical foods 












































Wheat ripening in a temperature-controlled 
glass case under the glare of artificial 
suns. No soil is used in this experiment, 
the stalks growing cut of pools of water 
like pond lilies. At the left, wheat grains 
are being “‘planted” in a moisture-saturated 
pan for cultivation under red “sunlight” 
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Reveal Secrets of Growth 
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Powered by a small 
engine mounted over 
the front wheel, 
this novel cycle is 
economical to run 





R' YLLING along on diminutive, balloon- 

tired wheels, a new motor cycle of odd 
design will run more than 170 miles on one 
gallon of gasoline, according to its Cali- 
fornia inventor. The novel vehicle has a 
tubular frame resembling that of a girl’s 
bicycle, and is powered by a light motor 
mounted on a small platform above the 


TINY VACUUM TUBE 


So TIny that its filament is dwarfed by 
an ordinary house fly, a new vacuum tube 
completed after three vears of research by 
Dr. C. Y. Meng, Chinese scientist, was re- 
cently demonstrated at the California In- 
stitute of Technology, Pasadena, Calif. 


Believed to be the smallest vacuum tube 
now in existence, it was designed to oper- 
ate on a wave length of one third of an 
inch. This may be compared to standard 
radio tubes which will operate efficiently 








Odd Motor Cycle Uses 


Front-Wheel Drive 


front wheel, which is used for both steer- 
ing and traction. Brakes are applied by 
means of a foot pedal which presses a 
friction shoe against the rear tire. Accel- 
erator and gear-shift levers are attached 
near the ends of the handlebars. The con- 
ventional motor-cycle saddle is replaced 
by a flat, cushioned seat. 


PROBES MOLECULES 


only on wave lengths as short as ten me- 
ters, Or approximately thirty-three feet. 
Mounted in a base of solid glass, the di- 
minutive tube is being put to practical use 
by Dr. G. W. Potapenko, Russian scientist, 
pictured below, at left, with Dr. Meng. In 
his current research studies, Dr. Potapen- 
ko is using the tiny waves emitted by the 
midget tube to aid him in carrying out the 
experiments in which he is probing into 
the structure of molecules. 
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At left, Dr. G. W. Potapenko, 
Russian scientist, is holding 
several of the midget vacuum 
tubes that he is using in a 
study of the structure of 
molecules. With him is Dr. 
C. Y. Meng, who developed 
the tube after three years of 
research, Above, the tiny tube 
elements compared with a fly 


Holes in base 
of thermome- 
ter allow liquid 
to cover the bulb 


STANDING THERMOMETER 
AIDS PHOTO DEVELOPING 


CONSTANT watch over the temperature 
of photographic developing solutions is 
made possible by a thermometer that has 
a conical base of hard rubber which keeps 
it upright in a corner of the tray. Holes 
in the base allow the solution to cover the 
bulb, which is so shaped that it can be 
submerged in a quarter inch of fluid. 





MAMMOTH MICROMETER 
IS CLASSROOM MODEL 


To HELP his science students learn how 
to read a micrometer quickly and accurate- 
ly, R. E. Kummer, instructor at the 
Brooklyn Technical High School, Brook- 
lyn, N. Y., devised and built the huge 
model micrometer pictured here. Made of 
aluminum, the giant measuring instrument 
is constructed on a scale of five inches to 
one, and can easily be read in the class- 
room at a distance of thirty-five feet. 
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One of the largest a:rcraft hangars. in 
Great Britain, recently completed for the 
London Gliding Club, attests the growing 
popularity of the sport of gliding in Eng- 





CHEMICAL “PIPE” SHOWS 
HIDDEN FINGERPRINTS 


IopINE “smoke,” blown from a chemical 
“pipe” devised by a California scientist, is 
used to detect hidden fingerprints. Air 
blown into the pipe through a rubber tube 
circulates through glass tubes containing 
iodine crystals and 2 calcium compound, 
and is ejected as a heavy purple vapor on- 
to the surface being examined. If finger- 
prints are present, the fumes will cling to 
the pattern, and the print can be photo- 
graphed on a sensitized silver plate. 


RAKE ATTACHMENT RIDES 
FRONT OF LAWN MOWER 


CLAMPED onto the front crossbar of any 
standard lawn mower, a new raking at- 
tachment lifts up tangled grass and creep- 
er weeds so that the mower blades will cut 
the lawn efficiently and evenly. The lawn 
comb also protects the cutting blades from 
stray twigs and stones. 
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This rake clears the path ahead of the mower 
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HUGE HANGAR HOUSES GLIDERS FOR BRITISH CLUB 


land. Designed by a club member and 
built on the top of a high hill, the modern 
glider garage measures ninety feet by 100 
feet, and houses the fifteen gliders belong- 


TRUCKS TEST 
TELEVISION 
TRANSMISSION 


To DETERMINE the 
best locations for a 
network of television 
stations soon to be in- 
stalled in Germany, a 
caravan of twenty 
Diesel-powered trucks 
recently toured the 
countryside making a 
series of test trans- 
missions from various 





points. The mobile 
television units car- 
ried two transmitting 
sets, one for sound 
and one for the tele- 
vision image. Thirty 
engineers and techni- 
cians were employed 


in making the tests. Mobile television units used in seeking sites for permanent stations 


LOUDSPEAKERS TRANSMIT FIRE ALARMS 
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Dispatcher at fire headquarters throwing a lever 
that sounds an alarm in all stations. Verbal in- 
structions spoken into the microphone on the panel 
are received through loudspeakers like the one in 
the oval, installed inside the various fire houses 















ing to the club as well as many private 
craft owned by individual members. The 
exterior of the hangar is shown in the 
photograph above. 










—y— 













































REATER SPEED and efficiency is 

claimed for a new loudspeaker fire- 
alarm system recently installed in 
Bridgeport, Conn. When an alarm is 
received at central headquarters, a dis- 
patcher flicks a lever on the alarm unit 
near his desk. This sounds a siren 
howler in loudspeakers installed in all 
the city’s fire houses, bringing all fire- 
men to attention. Speaking into the 
system’s microphone, the dispatcher 
then orders one or more companies to 
the scene of the fire. 





















;IREMEN ride in the covered central 

compartment of a new streamline fire 
engine just placed in service in England. 
The modern fire fighter has a top speed 
of sixty miles an hour and can pump 1,000 


"BLACKPOOL 
FIRE BRIGADE 


gallons of water a minute through four 
main outlets. A detachable extension lad- 
der, carried on the roof, is mounted on 
large wooden wheels so that it can be 
moved about independently, 


VERTICAL BERRY PATCH AIDS PICKERS 





Picking strawberries from vines growing from the sides of a novel bed 




















Old street-car rails being bent into shape 
to form the roof arches of a hangar. The ends 
are bedded in concrete ata forty-five degree 
angle. At right, completed framework of hangar 


STRAWBERRIES 
grow horizontally 
above the ground in 
novel wooden boxes 
designed by a Flor- 
ida farmer. Young 
plants, set into the 
soil through holes in 
the box sides, grow 
outward, making it 
possible to weed 
them and pick the 
fruit without stoop- 
ing continually. The 
berries also are kept 
free from grit and 
sand while growing 
in this position. 


At the scene of a fire, the 
extension ladder is de- 
tached and rolled into 
position wherever needed 





GARDEN-HOSE COUPLING 
SNAPS ON AND OFF 


TO SIMPLIFY attaching a garden hose to 
a water-pipe faucet, a new spring coupling, 
pictured above, snaps on and off like a de- 
tachable cuff link. According to the maker, 
the device is easily and quickly attached 
to any standard threaded faucet, and is 
completely water-tight. The coupling con- 
nection operates on a swivel joint to pre- 
vent kinking. 


TROLLEY RAILS FORM ROOF OF HANGAR 


EN THOUSAND feet of junked 

street-car rails were put to practical 
use in constructing a novel airplane hangar 
recently erected at the Dixon, IIl., air- 
port. Lengths of track, riveted to rails 
embedded in concrete at a forty-five-de- 
gree angle, were bent cold to form the 


roof arches of the building. Side walls 
are reénforced by perpendicular struts of 
car rail, which also are based in a concrete 
foundation. No machinery other than a 
hoisting crane was used in erecting the 
framework or in bending the rails into 
wide-span arches. 
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EGGS are taboo in some sections of the 
Sudan. They are used only as an emetic. 





MAN and the rat are the only animals 
that will eat any animal or vegetable foods. 





A WHITE OAK TREE in Georgia holds 
title to the land it stands on. It was be- 
queathed by its former owner. 
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THE LEFT HAND freezes more easily than 
the right. 





THE DRAGON'S BLOOD TREE of the Ca- 
nary Islands, noted for its great size and 
long life, is a member of the same plant 
family as the tiny and short-lived crocus. 





RATTLESNAKES and Gila monsters die 
when exposed to the hot desert sun for a 
short time. 


WE CAN'T BLAME !T ON THE } 
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THE NILE Aas a greater variety of fish 


than any other river. 








TWINS are most common in Denmark; 
rarest in Colombia. 





THE BRIDAL VEIL is a survival, in abbre- 
viated form, of an ancient custom designed 
to protect the bride from evil spirits. 





ELEPHANTS have a more rapid pulse when 


lying down than when standing up. 
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A HUMAN HAIR has an average life of 


two years. 





MAPS made of a pure vegetable parch- 
ment are stronger when wet than dry. 





TAPIOCA is derived from a poisonous 
root—that of the manihot plant of tropical 
America. 


A LAND SNAIL travels at a speed of 


about a mile a month. 


Hi, SLOW POKE! 
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WIND SCREEN SHELTERS SUN BATHERS 


CONVENIENTLY carried to any desired Spikes hold the screen upright on the 
spot, the transparent screen shown above _ sand while the flexible, transparent mate- 
protects beach loungers from wind and __ rial admits the sun’s ultra-violet rays and 
drifting sand as they acquire sun tans. allows the users perfect visibility. 
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BROOMS SWEEP —__ 
NAILS FROM 
PATH OF CAR 


To PROTECT their 
tires against nails and 
broken glass strewn 
in the roads during re- 
cent disturbances, mo- 
torists of Jerusalem 
fitted their cars with 
large brushes. At- 
tached to bumpers in 
front of the wheels, 
the improvised guards, 
looking like magnified 
whisk brooms, sweep 
sharp objects clear of 
the tires. 





JACKS RAISE 
AND LOWER 
SCAFFOLDING 


HAND-OPERATED lift- 
ing jacks raise or lower 
a scaffold recently mar- 
keted for use by paint- 
ers, decorators, and 
masons. Supported on 
a wooden frame, the 
elevating working plat- 
form rides up or down 
on a vertical cog track 
as workmen turn the 
jack handles. The scaf- 
fold frame can be rolled 
from place to place on 
its ball-bearing casters, : 
and is assembled with 
bolts and wing nuts so 
that it can be quickly 
set up or dismantled in 
moving from one job 
to another, eliminating 
= pee the necessity of build- 
en ta ing a new scaffolding 


Painters operating jacks to raise the novel elevating scaffold at each location. 

















The forty-eight-inch circular vault door of the Federal Reserve 
Bank at Cleveland, Ohio, swung open. Even the searing flame of the 


oxyacetylene torch 


By 
ROBERT E. MARTIN 


O STORE the gold reserve of 
the United States Treasury, a 
masterpiece of the vault maker’s 
art is nearing completion at Fort 
Knox, Ky. Within a_ steel-and-concrete 
fortress anchored in solid rock, a steel 
chamber suspended like a chandelier will 
accommodate as much as nineteen billion 
dollars worth of precious yellow bullion, 
and guard it from tire, flood, earthquakes, 
and the depredations of master criminals. 
Experts say the contents will be safe even 
in the event of insurrection or the tem- 
porary invasion of a foreign army. It 
would take expert cracksmen a month to 
bore and blast their way through to the 
interior 
Betiind this and other modern strong- 
holds for valuables lies an exciting story. 
The race between vault makers and 
vault breakers has been compared to the 
contest between makers of armor plate 
ind of guns to pierce it. Only recently 


have the guardians of the nation’s wealth 
in Government institutions and private 
banks, appeared to gain the upper hand. 

When you put your money, your se- 
curities, or your jewels in an up-to-date 
bank vault. vou are intrusting them to the 
Safest repository that science has been 
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(left) is balked by modern vault construction 


able to devise. Walls that release noxious 
gases when tampered with, steel alloys 
that can withstand the flame of a cutting 
torch for ninety-six hours, and sensitive 
electric alarms that detect the faintest 
sound of tunneling or vault-breaking, are 
among the latest weapons against cracks- 
men. They are the outcome of lessons 
taught by the boldest of criminals. 

Incredible as it seems today, yeggs once 
broke into a New York savings institution 
and looted it of more than $2,700,000— 
the largest haul in the history of bank 
robbery. They worked with explosives and 
tough drills, and when they departed they 
left behind one of the finest kits of vault- 
breaking tools ever assembled. Experts 
valued it at $3,000! 

That was in the seventies, and it showed 
that criminals were on their toes to take 
advantage of every scientific development. 
It was only a short time before, in 1866, 
that safe-blowing was invented. Earlier 
cracksmen had been content with picking 
old-fashioned locks, or getting past com- 
bination locks by kidnaping some luckless 
cashier or clerk and forcing him to reveal 
the combination. Then Langdon W. Morse, 
notorious outlaw and king of all cracks- 
men, devised a startling new technique. 
He drilled a small hole near the handle of 
a vault door, poured in a stiff charge of 
blasting powder, covered the spot with a 


DEFY THE 
CRACKSMAN 










How’s this for a 
hinge? Weighing 
40,756 pounds it- 
self, it supports 
the giant vault 
door shown above. 
The photo was 
made before as- 
sembly of the vault 


blanket or rug, and lit the fuse. No door 
could withstand such an explosion, and the 
rest was simply a matter of scooping up 
the valuables. 

Vault manufacturers met that challenge 
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DRILLPROOF 
CHROME STEEL 








PLAN SHOWS HOW 
INTERLOCKING SPIRALS 
OF STEEL AND LOCK ROOS 
IREENFORCE CONCRETE 


& Se 
by developing casehardened, drillproof 
steel. Then the underworld countered 
with nitroglycerin, and the safe-cracker 
became the “soup yegg.” Vault doors at 
that time were never quite tight. Crooks 
learned that by improvising a small cup 
out of soap, clapping it to the crack around 
the door frame, and pouring in the nitro- 
glycerin or “soup,” they could blast their 
way in as easily as before. 

The oxyacetylene cutting torch added to 
the woes of the vault builders, and grad- 
ually it displaced nitroglycerin. Yeggmen 
were pleased at the way the torch flame 
sliced through layers of tough steel as 
easily as a hot knife through butter. 

To this day, there is still no known 
metal or combination of metals that is 
completely torchproof, and no vault that 
has even been built is entirely invulner- 
able. Given the time and the tools, a com- 
petent crook can bore through the thick- 
est and toughest barriers that man can 
devise. 

Unfortunately for the cracksman, how- 
ever, modern: bank vaults don’t give him 
the time. The clever bank looter today 
attacks old, outmoded installations and 
gives recent ones a wide berth. He realizes 
that long before he could gain entrance, 
an alarm would be sounded and he would 
find himself staring into the grim, cold 
muzzles of a dozen police revolvers. 

Take a look at an up-to-date vault door. 
A flick of the wrist and a turn of the hand 
will start 200,000 pounds of circular door 
swinging shut on a gigantic hinge that 
weighs, complete with fittings, more than 
70,000 pounds. It’s like moving twenty- 
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five coal trucks, each 
loaded with four tons 
of coal, with a wave of 
the hand. Closing it is 
easy—but getting it 
open again, if you 
haven’t any business 
there, is something else. 

No unauthorized per- 
son has a chance, even, 
of unlocking it. As 
many as five separate 
time locks, run by 
clocks as accurate as a 
fine watch, guard the modern bank-vault 
door. Even if a bank employee or cus- 
tomer is accidentally locked inside—a re- 
mote possibility but an actual one—no one 
can possibly open the vault before morn- 
ing to release the luckless prisoner, 





Robbers held a family captive in the room 
above while they cut this hole into a vault 























Sectional view of an 
up-to-date bank vault, 
showing the succes- 
sive layers of protec- 
tive material in the 
walls and the elab- 
orate system of alarms 
that give warning if 
anyone tampers with 
the walls or door. In 
addition to repelling 
thieves, the vault also 
provides for the safe- 
ty of persons locked 
inside by accident 
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Through this hole, safe-crackers gained entrance to an old-fashioned 
vault from a rented room immediately above it in a California city 


What happens then? Imagine the sen- 
sations of a person caught inside a vault 
at closing time as the huge door swings 
shut, time locks click, lights snap off, and 
the unfortunate prisoner finds himself 
locked in a sealed dungeon of steel. Grop- 
ing his way along the cold, steel wall, in 
the inky blackness, he falls a prey to ter- 
rifying thoughts. Will the air hold out 
until he is released? Can a person suf- 
focate in one of these murky tombs? 

Suddenly, he sees a dim light, a ghostly 
glow that grows stronger as his eyes be- 
come accustomed to the darkness. Cauti- 
ously he approaches. There on the vault 
wall, in gleaming letters of luminous 
paint, he finds explicit instructions direct- 
ing him to turn a near-by lever. Instantly 
a bright light flashes on, and an emergency 
ventilating system goes into action, blow- 
ing welcome streams of fresh air into the 
vault through a sectional steel plug in its 
wall. The prisoner will be none the worse 
for his experience when he is rescued. 

In the (Continued on page 102) 
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Dummy 
Gives 

Safety Test 

to Drivers 





HANDY OILER WORKS 
LIKE FOUNTAIN PEN 


A HANDY precision oiler, 
resembling a fountain pen, 
reaches places that would be 
inaccessible to the ordinary 
oil can. Pressure on the steel 
point releases a drop of oil 
wherever it is needed. The 
oiler is leakproof and has a 
pocket clip for convenient 
carrying. 



















Hidden by a parked car, a tester 
catapults the lifelike dummy, 
shown at left, into a driver’s path 





INDOOR GOLF 
USES LIGHTS 
FOR SCORING 


LIFELIKE dummy, dressed to represent a boy, darts 

in front of oncoming cars in experiments devised by a 
large New York corporation to test its drivers. A safety 
crew, stationed behind a parked automobile, catapults the 
dummy “‘victim” on rollers into the path of a company 
car, The tests provide data on the relative speed of drivers 
in reacting, and impress on them the need for caution. 


WHEN the play- 
er in a new varie- 
ty of indoor golf 
drives a “captive” 
ball, a light travels 
along the plan of a 
golf course, in the 
tall case seen 
above. Colored 
lights, red for one 
player and white 
for his opponent, 
show how far the 
shot has gone, and 
whether it is on 
the fairway, out of 
bounds, or in a 
bunker, 





PRIVATE-PLANE PILOTS GET 
LIGHT RADIO TRANSMITTER 


Compact and simple to install, a lightweight trans- 
mitting unit for private planes and small airliners 
can readily be installed within reach of the pilot. Un- 
like many midget transmitters, which have a very 
limited range, this outfit, with its small current con- 
sumption, has worked well at distances over 100 
miles. The unit can be mounted in front of the con- 
trol column, under the seat, or on the dash, and the 
pilot can adjust the transmitter to compensate for 
variations in the length of the trailing antenna. Com- 
plete with dynamotor, or power pack, as illustrated 
above, the transmitting outfit weighs less than sev- 
enteen pounds, 











ANTISEPTIC SOLUTION 
MAKES CLOTH GERMPROOF 


APPLICATION of a liquid preparation 
which renders cloth antiseptic and germ- 
proof may greatly reduce the dangers of 
infection from articles in common use, 
such as towels and laundry. The new proc- 
ess not only destroys any germs that the 
article possesses at the time of treatment, 
but also, it is claimed, any that may come 
in contact with it later. The solution is 
colorless and odorless, and the antiseptic 
power lasts indefinitely, 


METALGRID 
MAKES PIPE 
SMOKE COOL 


CooLerR smokes 
for pipe users are 
provided through a 
metal grid which 
can be inserted in 
Inserting the cooling the bowl of the 
grid in the pipe bowl pipe. Made of a 

tight coil of spring 
wire, the grid conducts heat away through 
the metal, and prevents stray bits of to- 
bacco from entering the shank of the pipe. 
The coil also keeps tobacco out of the sog- 
gy “heel” of the pipe, and thus produces 
better burning. 


POPULAR SCIENCE MONTHLY 























RADIO TRANSMITTER IS 
COMBINED WITH CAMERA 


CALLED a “photo-mike,” a mobile broad- 
casting unit, pictured above, combines a 
still camera and an ultra-short wave radio 
transmitter. Used at meetings and con- 
ventions to make “candid” shots of speak- 
ers while picking up their voices, the 
novel apparatus utilizes a three-tube, bat- 
tery-operated transmitter to relay the 
voice to a central control room for ampli- 
fication and rebroadcasting. Antenna wires 
are concealed in the tripod supporting the 
“camera-radio.” An automatic flash-bulb 
attachment provides the light. 
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A research expert examining some of the shapes 
into which the new germicidallamp can be made 


4 LECTRIC CURRENT surging through 

a slender glass tube filled with a spe- 
cial gas produces germ-killing rays that 
destroy mold and bacteria, according to 
a recent announcement by scientists of 
the Westinghouse Lamp Company, Bloom- 
field, N. J. Developed after nine years of 
research, the germicidal lamp is expected 
to control the microdrganisms which are 
primarily responsible for the annual loss 
of millions of dollars through food spoil- 
age. Under the lethal rays, fresh meat 
can be aged or “tenderized’’ at much 
higher temperatures than at present, there- 
by effecting large savings in refrigeration 
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ROAD TOBOGGAN GIVES THRILL RIDE 


POWERED by a motor-cycle engine, a 
novel highway toboggan proposed by 
a California inventor seats four to six per- 
sons and is expected to reach a top speed 
of ninety miles an hour. Stamped out of 
aluminum alloy, the springless, sledlike 
frame is supported on two airplane-type 
doughnut tires. Riders sitting in tandem 
fashion behind the driver grasp aluminum 
hand rails attached to the side of the 
frame. The odd vehicle, according_to pres- 
ent plans, will have a six-foot wheelbase 
and an overall length of eleven feet. Op- 
erating levers near the auto-type steering 
wheel are attached to long metal rods 
leading to clutch, spark, gas, and brake 
controls. Small auxiliary wheels at the 
side of the frame keep it from dragging 
in rounding sharp turns. The two-cylinder 
engine is mounted at the rear of the tobog- 
gan and drives the single rear wheel 
through a belt arrangement. 









PASSENGERS SIT 


STEERING ON FLOOR IN 
WHEEL TANDEM AS IN 
A REGULAR 
TOBOGGAN 


AIRPLANE DOUGHNUT 
TIRES ELIMINATE 
SPRINGS 


SMALL WHEELS ON SIDES 

PREVENT DRAGGING IN 

MAKING SHARP TURNS 
~ 





How the wheeled toboggan will appear in use 


GAS TANK 





MOTOR-CYCLE 
ENGINE 






















CLUTCH AND 
DRIVING GEARS 


This drawing shows the construction of the novel vehicle, and arrangement of power and control units 


costs, speeding up the process, and re- 
ducing the retail price of meat. When 
tested in a large bakery, the ultra-vio- 
let radiations practically eliminated 
the mold growths that cause the spoil- 
ing of fruit cakes. Suspended over the 
operating table in the Duke University 
medical school at Durham, N. C., the 
lamps are used to sterilize the surround- 
ing air and so guard against infection. 








DEATH RAY FOR GERMS IS PRODUCED BY NEW VAPOR LAMP 


s~ sp i 


Left, bacteria-killing lamp units suspended 
over the operating table at the Duke Uni- 
versity medical school, Durham, N.C. Above, 
surgeons in protective hoods and glasses 
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This visual direction finder installed in a Coast Guard plane, and, 
at right, how the beam looks when the plane is over the station 
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In the photos above, the vertical beam, left, shows the plane to be on its course; the inclined 
beam, center, that it has veered to the right; the split beam, that it is near the station 


ELECTRIC MARKING TOOL 
HAS VIBRATING CUTTER 


MATERIALS such as glass, plastics, and 
fiber, as well as hardened steel, can be 
marked with this recently developed elec- 
tric tool. As the marking is done by the 
rapid vibration of the hardened point 
rather than by an electric arc, it can be 





sed on nonconducting materials. 


PROSPECTORS USE MOBILE LABORATORY 


SCIENTIFIC prospectors, 
now searching for precious 
metals in the Southwest, 
are using a specially con- 
structed truck and trailer 
which provides both living 
quarters and a completely 
equipped laboratory for 
testing ore samples. The 
powerful truck has a four- 
wheel drive, eight speeds, 
punctureproof tires, air 
brakes, and five gasoline 
tanks. Beds, refrigerator, 
and cooking equipment are 
in the trailer, while the 
truck houses an assay fur- 
nace and other equipment. 


t 





Interior of the specially built truck which carries equip- 
ment for locating and assaying samples of ore in the desert 








~\ New Radio Beam Can 
Be Seen by Pilots 


ISUAL radio-beam direction 

finders for airplanes may replace 
the audible types now in general use, 
if U. S. Coast Guard experiments 
with a new cathode-ray “eye” prove 
successful. Powered by the plane’s 
regular storage batteries, the appa- 
ratus includes a directional antenna 
and a small ‘‘viewing screen’”’ 
mounted above the cockpit instru- 
ment panel. When the antenna is 
adjusted to pick up signals from an 
airport radio transmitter, a light 
shows on the screen. If the plane 
is directly on the course to the air- 
port, the light appears as a vertical 
beam back of perpendicular guide lines. 
Inclination of the beam to the right or 
left indicates that the plane is flying to 
the right or left of the straight course. As 
the craft approaches the airport, the light 
beam splits and fans out into an ellipse; 
when directly over the airport transmitter, 
it forms a circle in the center of the screen, 
as shown in the illustration. 


SQUARE BLADE GIVES 
RAZOR FOUR EDGES 


Four cutting edges instead of the usual 
two distinguish the blades in a new type 
of safety razor just invented. The blade 
holder is square, with a hinged top that 
swings up instead of 
lifting off. Blades 
are made in four 
separate sections and 
held together at the 
corners by a small 
frame. The inventor 
claims that the 
blades will last twice 
as long as the con- 
ventional double- 
edged type. 








Four cutting edges give longer life to this 
razor blade, which fits into a square holder 


New truck and trail- 
er unit with labora- 
tory and living space 
for prospecting crew 


POPULAR SCIENCE MONTHLY 








OP OBE tn om * 












Small Boats Get Phone Calls by Radio 











Switchboard of shore connecting station that 
links small-boat radios with telephone lines 





TWIST OF HANDLE TURNS 
b: 
; COPING-SAW BLADE 

AN INGENIOUS chain-and-cogwheel ar- 
rangement mounted on the frame of a 
new fret or coping saw enables the user 


4 to change the cutting angle of the blade 
: while it is in motion. The piece to be cut 
i is held in a vise, while one hand operates 
i the saw blade and the other holds the 


' frame in the most advantageous position. 
A twist of the handle turns both ends of 
the blade simultaneously. 
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Chains and cogwheels turn the blade of this 
novel fret saw to change the cutting angle 
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A yacht passenger making a telephone call to shore. 
At right, the radio station that relays the messages 


ADIO-EQUIPPED fishing boats, pleas- 

ure yachts, and other small craft on 
the Pacific Ocean near Los Angeles, Calif., 
can now talk to all shore points through 
a new radio station which connects with 
telephone lines. Radio operators on the 
boats call KOU, the connecting station on 
shore, and give the telephone number they 
desire. The shore operator calls the num- 
ber, and connects the telephone line with 
his transmitting and receiving apparatus. 
Speech is thus carried over regular tele- 
phone lines to KOU, and thence by radio 
to the boat. The radiotelephone connect- 


ing station also serves as a radio beacon 
to guide vessels through fog or storms. 
Similar installations are being made at 
San Francisco, Calif., and Seattle, Wash. 
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SPARE PARTS MAKE TOY TRACTOR 


SPARE auto parts, a reconditioned gasoline engine, and old 
wagon wheels were combined by a Californian to construct 
this diminutive tractor. The frame and axles of a junked 
auto were shortened to serve as the tractor chassis, and the 
114-horsepower engine is geared to the differential and drive 
wheels by two transmission units, installed in tandem. 


ODD GUN SHOOTS CHEMICAL 
TO KILL DANDELIONS 


DANDELIONS are quickly and easily eliminated 
from lawns by a chemical applicating device 
recently marketed. When the user pulls a small 
trigger near the end of the wooden handle, a 
dab of powder is expelled onto the weed from 
a metal container. Chemicals in the powder 
draw the moisture from leaves and roots, caus- 
ing the weed to dry up and die within a short 
time after the application. 
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A pull on the trigger at the end of the 
handle ejects a powder to kill dandelions 
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At right. workmen on the platforms of a 
‘jumbo” are drilling the thirty-seven or more 
holes required for a blast. The drawing above 
shows how groups of charges, exploding at 
ne-second intervals, blast the rock roughly 
to the size and shape desired for the tunnel 


apid-Fire Blasting 


SPEEDS GREAT AQUEDUCT TUNNEL 


URROWING beneath mountains for 
more than a fourth of its 392-mile 
length, the great Colorado River 

Aqueduct system, projected by Metropol- 
itan Water District engineers, is rapidly 
nearing readiness to carry a billion gallons 
of water daily to Los Angeles and neigh- 
boring communities of southern Califor- 
nia. Tunneling records of the past are 
falling as toiling crews push forward thirty- 
seven tunnels, totaling a distance of 108 
miles, that will be vital links in the mighty 
engineering undertaking. 

Until a few years ago, a crew of miners 
could shoot only one “round,” or blast, 
breaking down four and a half feet of rock, 
in a single shift of eight hours. In some of 
the Colorado River Aqueduct tunnels, 
however, it is not uncommon for a twen- 
ty-man crew to shoot three _five-foot 
rounds. Recently, in three shifts, ten 
rounds were shot and the Seven Palms 
tunnel advanced fifty-five feet in one day 

-a world’s record in rock tunneling. 

Surprising to a layman is the precision 
with which the excavators are able to blast 
t hole neatly, out of solid rock, almost to 
the exact shape of the finished tunnel. 
Suppose you wanted to snip a hole in a 
piece of paper, to conform accurately to 
n outline drawn in pencil. To avoid mu- 
tilating the edge, you would poke your 

issors through the paper near the center 
ind then bring the cut out to the penciled 

| workers ar 


) 
design. Similarly, the tunnel 
range their blasting charges so that the 


lirst blo 1 hole in the center of the tun 
nel tace 5 iccessive explosions in rapid 
sequence, knock out surrounding rock un- 
til the rough outline of the tunnel shape, 
as it will be when finished, appears, 



































To do this, thirty-seven or 
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more holes drilled in the tun- 
nel face are first “‘mined” with 





explosives wired in separate 
sets. Only the central charge 








goes off instantaneously when 








the shift boss closes the elec- 











tric firing switch, 2,500 feet 











away. Surrounding charges Cs — 
are fitted with “delay prim- ‘BOTTOM 
ers,’ wooden sticks filled with 
carefully weighed fuse trains 
of powder, and explode from 
one to eight seconds after the 
initial blast. A listener hears 
a “whack, whack, whack” like 
rapid rifle fire as the eight “de- 
lays” detonate at one-second 
intervals, in prearranged or- 
der, as shown in the accom- 
panying diagram. 

Huge ‘“jumbos,” double- 
deck carriages on railway 
wheels, speed the drilling for 
a blast. Five miners man the 
air drills mounted on each. 
When they have done their 
work and a round is to be 
fired, the men board a wait- 
ing tunnel train and are car- 
ried well to the rear. Before 
the blast can be exploded, an 
electric cable must be 
stretched across the tunnel be 
tween terminals on opposite sides, serving 
as a safety barrier. The ventilating fans 
that supply fresh air to the tunnel are re- 
versed, and suck powder fumes away for 
fifteen minutes after the explosion before 
the crew returns to its work. 

For each five-foot round, more than 135 
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F DRILL HOLE HALF STICK OF DYNAMITE 


Drawing shows construction of primer and how the time fuse 
and dynamite charge appear in the drill hole before firing 






Delay fuses of various lengths being set in safety primers. 
Primers are stored in shelves according to their “time delay” 


pounds of powder are used, while a twelve- 
foot round requires three times as much. 
When the giant network of tunnels is com- 
pleted in 1940, 111 expert powder crews 
will have drilled some 3,000,000 blasting 
holes and exploded more than 10,000 tons 
of water-resistant gelatin dynamite. 
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HAIR WORMS, of TEN FOUND IN POOLS OF WATER, 
SPEND PART OF THEIR STRANGE LIVES INSIDE GRASS= 
HOPPERS OR OTHER INSECTS¥ GROWING COMMONLY TO 
ALENGTH OF TWENTY INCHES, THEY RESEMBLE HAIRS SO 
CLOSELY THAT MANY PEOPLE THINK THEY REALLY ARE 
HAIRS TURNED INTO WORMS Py THE WATERS 

















NATURE INVENTED THE DREDGE LONG BEFORE MAN AP- 
PEARED ON THE EARTH # THE SHOVEL-TUSKED MASTODON 
OF THE CENTRAL ASIAN PLAINS HAD JAWS MORE THAN 
FIVE FEET LONG, AND USED THEM TO DREDGE UP 
VEGETATION FROM THE WATER AND MUD OF LAKES 
































THE LARGEST SINGLE- CELLED CREATURE IN THE WoRLD 
istHE SEA BOTTLE socaLLeD BECAUSE OF ITs BEAUTIFU 
EMERALD COLOR. AONE-CELLED ALGA, IT QUNS TO THE 
SIZE OF LARGE PEBBLES AND WASHES ASHORE ON 








OUR COMMON 








Dip YOU KNOW THAT THE ORIGIN oF THE GRAPEFRUIT 
REMAINS AN UNSOLVED MYSTERY? ACAPTAIN SHADDOCK 
BROUGHT SOME SEEDS TO BARBADOS, INTHE WEST INDIES, 
IN 1696. THEY AGE SUPPOSED TO HAVE COME FROM THE 
ORIENT, BUT BOTANICAL EXPLORERS HAVE NOT BEEN 
ABLE TO FIND A SINGLE SPECIMEN OUTSIDE OF THE 
WESTERN HEMISPHERE 
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W THE FALSE FACE AND 

PHONY EYES OF THIS CATER- 

PEE gens SARL BW AR 
R - 

e BUTTERFLIES, sreikes TERROR IN- 
TO ITS ENEMIES, THE REAL HEAD OF THE 
INSECT IS THE SMALL SEGMENT BELOW 

THE RETRACTILE HORNS — WHICH, BY THE 

WAY, GIVE OFF AVERY OFFENSIVE ODOR 

TO FURTHER DISCOMFIT FOES 




































REACHES IN BERMUDAS 














SMALL FISH SOMETINIES MAKE woRLcD 
CRUISES INSIDE THE SHELL CAVITIES OF 
DEAD. BARNACLES SUCH As THE BALANUS 
oe ACORN BARNACLE. cuNnaiNG To THE 
BOTTOMS OF SHIPS, THE SHELLS PRovIDE 
COZY CABINS AS MUCHAS THREE INCHES 
DEEP BY ONE INCH IN DIAMETER, , THIS 
ODD PASSENGER TRAFFIC PROBABLY 
ACCOUNTS FOR VARIETIES OF FISH FIOM 
THE PACIFIC OCEAN OFTEN BEING 
FOUND IN THE ATLANTIC , AND VICE VERSA 
















New Appliances 
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ABSORBS ODORS IN 





































~—w REFRIGERATOR. By 
taking up food odors in 
> : the refrigerator or ice F 
“> } box, the device pictured 
<2 pn aw at the right protects but- , 
+. SoS ssSe oor“... terand milk from contam- i q 
Gecoscie _< ination. It is hung from ' f 
~~ : * one of the shelf grids : 
Si 
. 


MONOGRAM SOAP 
One side of the cake of 
soap illustrated below is 
covered witha heavy coat 
ae of transparent lacquer 
which keeps the mono- 
gram from washing away 






























LAYER-CAKE LAYER. With this simple device, 
it is easy to stack cake layers evenly. The double 
flange lines up the new layer with the one below it, 
and holds it in position while the flat disk is slid 
from under it, without breaking the tenderest cake 


NON-TIP COCKTAIL HOLDER. No 
matter how you tilt this ingenious cock- 
tail holder, the glass keeps an even keel 
COVERS FOR BRIDGE CHAIRS. Transpar- 
ent « ers like the one shown below protect the 
clothing of bridge players from perspiration 
stains and prevent damage to hosiery. They are 
tinted in various colors to match upholstery 





TWO NEW AIDS FOR IRONING 
The iron in the upper photograph 
contains a water reservoir which 
regulates the temperature and gen- 
erates steam that comes out through 
holes to dampen the wash. Above is 
a thermostatic plug that shuts off 
in electric iron if it gets too hot 


TOP FOR BRIDGE TABLE 
The folding plywood top shown 
at the right converts any bridge 
table into a round dinner table. 


Hardwood cleats hold it in place 
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WINDOW CLEANER. With the 
handy cleaner shown below, the out- 
sides of windows can be washed easi- 
ly from the inside. The cleansing sur- 
face, made of sponge rubber covered 
with chamois, can be removed easily 
for rinsing, as is seen at the right 
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HANDY SERVER FOR 
CANNED BEER. Whena 
can of beer is placed in 
this attractive server and 
the coveris pressed down, 
a punch automatically 
makes a hole in the can 
so that the liquid can be 
poured from the spout. 
The server is made of a 
solid, heavy-gauge nickel 
silver with solid brass 
handle and a brass lid 





CABINET WATER HEATER. Housed in an attrac- 
tively designed, porcelain-enameled cabinet, this hct- 
water storage heater provides extra table space in the 
modern kitchen. Both heater and tank are insulated 


FOOLS MOTHS. A new system of moth con- 
trol provides a material in which moths will 
choose to lay their eggs, instead of in gar- 
ments; chemicals make the eggs unhatchable 
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HOME WATER COOLER 
This one-gallon vacuum con- 
tainer is fitted with a base 
and spigot. When lifted from 
the base, it becomes a port- 
able jug for use on outings 









Although this seems 
to be only one plant 
it is actually two. 
The bulblike case, 
with its long, thin 
filament, is a dis- 
tinct plant while 
the leafy structure 
from which it seems 
to grow is in reali- 
ty a separate plant. 
Spores are scattered 
to the wind when 
the tip of the bulb- 
like case falls off 






Home-grown moss 
producing spores. 
When viewed under 
the microscope this 
plant reveals an 
odd dual personal- 
ity. It has two dif- 
ferent plant forms 
and reproduces it- 
self by two entire- 
ly distinct methods 


MOSS— Iwo Plants in One 


... Strange facts shown 
by your 


MICROSCOPE 


be the lichen. In addition to the 
common moss, with which you are 
familiar in a general way, there is 
a large group of sphagnums or 
bog mosses, found wherever there 
is marshy ground. These mosses 
do not contain much green color- 
ing matter, and therefore are some- 
what dead in appearance. They 








By MORTON C. WALLING 


O THE amateur microscopist, nothing 
revealed by his instrument is more 
fascinating than the unsuspected quali- 
ties possessed by objects formerly 
thought commonplace. Look at any minute plant 
or organism with the naked eye and it seems 
simple enough. But under the microscope, what 
a different story is revealed! Look, for example, 
at ordinary moss, and then go to the microscope 
to learn for yourself the story of this peculiar 
and widely spread member of the plant kingdom, 

Moss has what psychologists would call a 
“dual personality.”” What most people regard as 
an ordinary plant is actually ¢wo plants, each 
completely distinct from the other. That part 
which we commonly call the moss plant is in 
actuality a separate plant, with sometimes a 
second plant perched on its head! 

Under the all-revealing eye of the microscope, 
we see the evidence of one of the ingenious ways 
nature has devised to assure propagation of plant 
life, and in the process we come upon one of the 
most fascinating biographies in the plant world. 

The common moss you see in fields, on rocks, 
and even along city curbstones, is of world-wide 
distribution. It is particularly abundant in tem- 
perate and arctic regions, where it grows in 
places that will support no other life, unless it 


aad 


form dense mats which gradually 
sink to the bottom of the bogs and 
eventually may be converted into 
peat. Another close relative of 
the true moss is the liverwort, 
found on old logs and tree trunks. 

But the kind of moss we are going to ex- 
amine with the microscope is the common, 
everyday variety. You can collect some of it 
in almost any field or garden. A pocketknife 
and a jar or dish are all the equipment you 
need. After you have found a patch, cut a few 
sections out of it, making sure that you go an 
inch or so beneath the apparent surface of the 
ground. Be sure to obtain some plants that 
have long, slender stalks extending upward for 
perhaps a half inch, and ending in small, oval 
pods—the specimens which will interest us. 

When you have returned to your microscope, 
lay out a number of clean slides and cover 
glasses, get a tumbler of clean water, and have 
within reach the usual medicine droppers, nee- 
dles, and fine-pointed tweezers. 

Clip off one of the slender stems bearing a 
dark-brown, podlike body at its tip, and lay it 
on a clean glass slide, preferably under the lens 
of a dissecting microscope. If the calyptra, or 
loose, hoodlike cover is still over the bud, lift 
it off. With needles or a sharp-pointed knife, 
remove the tip of the pod. You will find that 
this comes off like a little cap. In fact, it looks 
very much like a cone-shaped dunce cap. At 
100 diameters or so, the cells making up this 





Removing spores from a moss sporophyte with the aid When moss spores have been taken Water, poured into a saucer under 
f a dissecting microscope and needles so that they from the sporophyte, they are then the flowerpot, is absorbed by the 
n a small pot where they will reproduce shaken into some sterilized earth dirt, providing plenty of moisture 
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cap are visible. Note that the edge is 
slightly scalloped. 

The podlike arrangement which bore 
the cap is a spore case or capsule. Look 
carefully at the open end you have just 
uncovered, and you will find that the edge 
of the case is equipped with a row of slen- 
der spikes or hairs. These are used for 
regulating the distribution of spores from 
the case. Sometimes they are folded down, 
overlapping in such a way that they seal 
the opening completely. Press the side of 
the spore case with a dissecting needle, 
and the hairs will straighten out, releasing 
a quantity of spores. 

These spores are seen best at 300 or 
more diameters. They appear as little, 


Enlarger Aids tn 


Y USING a photographic enlarger, a 
clear, enlarged picture may be obtained 
of large objects such as a complete, leafy 
moss plant with its sporophyte. Mount 
the specimen in water under a cover glass 
and place the slide in the negative carrier 


Spores emerging from a capsule of moss sporophyte. The photomicrograph above clearly 
shows, at the right, the tiny tip of the case which resembles a dunce cap in shape 
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SPOROPHYTE s 


(OCR SPOROGONIUM) SETA 


FOOT OF 

SPOROPHYTE 
EMBEDDED IN 
GAMETOPHORE 





SEXUAL ORGANS 
MAY GE PRODUCED 
IN TIP OF LEAFY 
BRANCH 


PROTONEMA 
AND RHIZOIDS 
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A sketch of a moss branch and sporo- 
phyte made by photographing the plant 
on bromide paper. The image was out- 
lined with waterproof ink, as at the 
right, and then the print was bleached 
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ball-like cells, not unlike the pollen of 
some of the higher flowering plants. When 
the spores are liberated from their tiny 
case while the moss plant is flourishing in 
the field, they are carried by the wind to 
various places. Some of them find suita- 
ble damp areas where they can germinate. 

You can see how this germination goes 
on by planting some spores in a pan or 
pot of damp earth. Select those from a 
ripe, almost black, spore case. Watch the 
germination of the spores carefully with a 
hand lens and by looking at small samples 
with the microscope. You will find that 
they do not grow at once into the green 
leafy moss plants you probably expected. 
Instead, they produce patches of branch- 


Moss growing on curbstones can easily be 
gathered with a knife, as is shown below 








ing filaments, which look very much like 
some of the green algae you have seen in 
ponds and lakes. The spores with which 
you are dealing now are of the asexual 
type—that is, they were not produced by 
sexual organs of the moss. 

The algalike growth, or protonema, 
spreads over the earth in a thin, green 
layer. Ordinarily, this mass of slender, 
almost-invisible threads goes unnoticed 
by anyone except the biologist or explor- 
ing microscopist. Under the microscope 
the protonema strands are decidedly green 
in color. Mixed with them you may find 
dark, brownish filaments. These are the 
rhizoids, rootlike structures sent out by 
the leafy plants (Continued on page 97) 


Photographing Large Microscope Subjects 


of the enlarger. Focus the image of the spec- 

imen on the easel and place either a sheet 

of bromide enlarging paper or a sensitized 

film on the easel and make the exposure, The 

outline on the paper negative can be traced 

with waterproof India ink and the photo- 
graphic image bleached out with a solu- 
tion made of tincture of iodine in from 
two to ten parts of water, after which 
the paper is immersed in the hypo fixing 
bath. Positive prints may be made by 
using either bromide or chloride paper. 
Simply put the sheet in a printing frame 
against another piece of sensitized pa- 
per, with the coated surfaces touching, 
and print it in the usual way. 










A photographic enlarger in use 
for making a photomicrograph of 
a spore-bearing moss plant. The 
glass slide on which the specimen 
is mounted is placed in the neg- 
ative carrier and focused like a 


negative. Sensitized bromide 
paper, film, or plate, can be used 
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CHEMICALS PRESERVE 
SPECIMENS IN 






THIS PROCESS MAKES FISH SPECIMENS LIFELIKE 


The fish is first cut open along one side, and the internal or- 
gans are removed. The cavity is then washed out with a boracic 
acid solution and stuffed with absorbent cotton to give it a 
lifelike appearance. After the edges of the incision have been 
sewed together with thread of a matching color, the fins are 
e@ected and set with long pins until after they have stiffened 


SO 





The author at work 
preparing fish for 
preservation by the 
process he describes 
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RESERVING specimens 
Pi reptiles, fish, and small 

animals in chemical solu- 
tions offers a fascinating new 
collecting hobby for the ama- 
teur scientist. Such objects, 
along with interesting fruits, 
leaves, and fungous plants 
picked up on vacation trips or 
during rambles in the country, 
can easily be built up into a 
private museum. 

How often, while driving or 
walking through the country, 
have you found some freakish 
or unfamiliar creature that you 
wanted to keep? Perhaps you 
wished to show it to your 
friends as a curiosity, or study 
it yourself at your leisure; 
maybe you thought it would 
have value for a public muse- 
um. Every year, thousands of 
specimens, often of great scien- 
tific value, find their way to the 
desks of scientists and curators 
in museums. However, because 
the finders usually have little 
knowledge of preserving meth- 
ods, the specimens are often 
beyond saving when they reach 
their destinations. 

The method of preservation 
to be described here, which I 
call “liquid taxidermy,” is a 
simplified form of the process 
used by museums in preparing 
many of their specimens. Re- 
quiring only a few empty pickle 
jars and some _ inexpensive 
chemicals, it can be used suc- 
cessfully by a beginner and will 
keep anything from a small 
mouse to a new-born deer—ex- 
cept, of course, that the deer 
will require something larger 
than a pickle jar for a show 
case. 

Alcohol, as you _ probably 
know, will preserve almost any 
organic matter. However, it is 
too expensive for our present 
purpose and requires special 
handling that is beyond the skill 
of the amateur. Better suited 
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“Liquid Taxidermy” Offers You 
A Means of Collecting Reptiles, 
Fish, Small Animals, and Plants 


By 
GRISWOLD HowEs 


to our needs is formaldehyde, a rel- 
atively inexpensive and easily used 
fluid that is sold at most drug stores. 

All that you need to do to preserve 
a small animal indefinitely is to drop 
it into a five-percent solution of for- 
maldehyde. For larger specimens, a 


ten-percent solution of the fluid should 
first be injected with a syringe into the 
body cavity in several places. If you 
have no syringe, a few slits can be cut 


with a sharp knife or razor blade to 


admit the liquid. 

One of the accompanying photo- 
graphs shows a pair of twin deer pre- 
served by this method and mounted in 
a large glass jar. These deer were about 
to be born, when the mother doe was 
killed by a train. No taxidermist was 
available, yet the specimens were con- 
sidered too valuable to be thrown away. 
They were simply laid out in the de- 
sired attitudes until they became stiff, 
and then tied securely to a sheet of 
heavy glass cut to fit the preserving jar. 
Tying was done with waxed cords run 
through the flesh of their backs, knotted 
about their feet, and securely fastened 
at the edge of the glass plate. 

The body cavities were then slit 
carefully in one or two places, and the 
cavities filled with strong formalde- 
hyde. After this was done, the entire 
glass plate bearing the two deer was 
placed in the jar containing the five- 
percent formaldehyde solution. In a 
month, the solution was poured off and 
replaced with fresh, clear liquid of the 
same strength, and in this manner the 
twins have been preserved for the past 
twelve years. 

For all small specimens, clear, 
straight-sided, screw-capped jars, such 
as pickles and preserves come in, are 
ideal. The sheet of glass, cut to fit, 
makes a mounting table, and a long 
needle, a pair of scissors, and waxed 
threads of various weights are the only 
other instruments you need. 

Labels can be printed on bits of 
white cardboard with India ink and tied 
on with thread, or you can mount the 
objects on a sheet of frosted glass and 
write the labels directly on the glass 
with a soft, black pencil. For those who 
wish only to keep their curios, without 
bothering to mount them, a jar of the 
proper solution is all that is necessary. 
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JAR MUSEUMS 


Although formaldehyde solution will 
preserve almost anything it is not alto- 
gether satisfactory for use with fish, since 
it turns them somewhat gray or white. 
For a number of years, I have been ex- 
perimenting with a process that will not 
dull the natural color of fish, and while 
this has not as yet been entirely perfected, 
the results are far better than those 
achieved with the formaldehyde and al- 
cohol methods. The color of the fish, in- 
cluding the black pupil of the eye and the 
tints of the irises, is*fairly well preserved 
so that the specimens are much more life- 
like, when mounted, than the white-eyed 
specimens preserved in other solutions. 
This process works best with salt-water 
fish, but good results can be obtained 
with brightly colored fresh-water species 
if they are prepared when perfectly fresh. 

The specimen is first cleaned and set 
up. That is, while being kept wet with a 
solution of weak boracic acid, the fish is 
carefully cut open along one side and the 
internal organs are completely removed 
by means of forceps and scissors. The 
cavity is then washed out with 
the same solution and the mucus 
washed from the scales with cot- 
ton wads which have been soaked 
in the boracic acid. 

When the specimen is perfect- 
ly clean, the body cavity is stuffed 
with absorbent cotton so that it 
assumes a natural appearance. 
The edges of the incision are 
sewed together carefully with a 
fine needle and thread, or silk, of 
a suitable matching color. 

The fins then are erected and 
set with long pins inserted in 
front of one of the fin rays and 
pushed firmly into the flesh, These are 
removed after the preserving process— 
just before the specimen is placed in its 
final solution and after the fins have had 
time to stiffen sufficiently. 

Before obtaining any fish specimens for 
preserving, it is best to prepare the six 
necessary baths, as the work must be done 
while the specimen is fresh. The first bath 
consists of four parts of a fifteen-percent 





Small reptiles being mounted in lifelike positions on 
a glass plate. The glass is cut to fit inside the jar 
in which the specimens will be immersed. Labels may 
be lettered in India ink on cards tied to the plate 
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glycerin solution and one part of a two- 
percent formaldehyde solution. In the 
second, third, and fourth baths the glycer- 
in solution is stepped up to twenty-five, 
thirty-five, and fifty percent respectively, 
while the formaldehyde solution in each 
is kept at two percent. In each of these 


This photograph shows how specimens are tied to the 
glass plates. Waxed cords are passed through the flesh 
of the back, passed around the plate, and tied at the 
edge. Specimens can also be left free in the solution 
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The pair of twin deer in the large jar 
were preserved by injecting a ten-per- 
cent solution of formaldehyde and im- 
mersing them in a five-percent solution. 
At left, a snake gets a shot of fluid 


baths, the proportion is four parts 
of the glycerin solution to one part 
of the formaldehyde solution. The 
fifth bath is a seventy-five-percent 
glycerin solution without formalde- 
hyde, and the sixth bath consists 
solely of pure glycerin. 

When the specimen is set, washed, 
and stuffed with cotton, place it in 
the first bath for twenty-four hours, 
transfer it to the second bath for twenty- 
four hours, and so on, until the final 100- 
percent pure glycerin is reached. 

These baths are all necessary, as the 
heavy glycerin must work into the tissue 
gradually, expelling the oils without crush- 
ing the specimen. If the fish is large, the 
final 100-percent solution will have to be 
renewed after a month, and probably two 
or three times thereafter. One of the 
features of this process is that 
it actually embalms the speci- 
men. After three months, even 
with a large specimen, it may 
be removed from the solution, 
washed in pure water, and kept 
indefinitely without further 
care. 

Fruits, leaves, and fungi also 
may be preserved in a simple 
formaldehyde solution, but as 
in the case of fish the colors 
fade out. There is a process, 
however, which will preserve 
the beautiful green color caused 
in leaves by a substance known 
as chlorophyll. 

In making the solution for 
this process mix ninety cubic 
centimeters of a fifty-percent 
ethyl alcohol solution with five 
cubic centimeters of a solu- 
tion (Continued on page 103) 
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This simple experiment shows how the foam-type fire-ex- 
tinguishing systems operate. Two chemical solutions meet 
in the T-shaped joint and form tough bubbles of carbon 


dioxide that smother 


F YOU were to pick the most useful 
and versatile chemical in your home 
laboratory, water might well be your 
choice. It enters actively into many 
reactions, serves as a solvent or vehicle 
for others—and acids, 
and salts by transforming them into elec- 
trically charged particles with curious 
properties. All of these characteristics of 
water lend themselves to interesting tests. 

Dissolve some salt or sulphuric acid in 
water, and you will have an abundant sup- 
ply of ions to experiment with. Common 
salt, or sodium chloride, breaks up into 
sodium ions and chloride ions; sulphuric 
acid disintegrates into hydrogen ions and 
sulphate ions. These ions, or electrified 
particles, have the power of conducting a 
current of electricity through a liquid. 

A novel way resemblance 
between an electric wire and a water solu- 
tion containing ions is to wrap a few feet 
of rubber tubing in a coil around a straight 
glass lamp chimney or a cardboard cylin- 
der. Fill the tubing with a strong solution 
of salt or a weak solution of sulphur 
acid in water, taking care that all the air 
bubbles are driven out. Place a small 
compass within the cylinder, and set it 
with its axis in an east-west direction, o1 
crosswise to the needle of the compass. 
Hook together three or four dry cells and 
dip wires from 
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the blaze of alcohol in the tin can 
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liquid at the ends of the rubber tubing. 
You will see the compass needle swing at 
right angles to its former position. The 
liquid-filled coil of tubing acts as an elec- 
tromagnet, exactly as would a helix, or 
spiral, of electric wire. You can use the 
same coil of salty or acidulated water in 
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Familiar of Compounds 


Plays in Important Chemticat Reactions 


By RAYMOND B. WAILES 


other electromagnetic experi- 
ments where coils of copper wire 
would ordinarily be employed. 
Alternating current is unsuitable 
for such experiments, but dry 
cells or radio batteries of any 
type may supply the electricity. 

Most of the chemicals with 
which you are familiar readily 
form current-carrying ions when 
they dissolve in water. Some 
substances, however, do not. You 
can compare the _ ion-forming 
tendencies of different materials 
by breaking an electric circuit 
that lights a lamp, and dipping 
the ends of wire at the break 
into a vessel containing pure 
water. The lamp remains ex- 
tinguished. When you add an 
ion-forming substance to the 
water, however, the lamp will 
light, just as if a wire had closed 
the gap. 

Ion-forming chemicals include 
familiar inorganic compounds 
such as copper sulphate, sodium 
carbonate, magnesium sulphate, 
and various acids. If, instead, 
you add sugar, glycerin, or al- 
cohol to the water, the lamp will not light. 
Although these substances dissolve in the 
water, they are incapable of forming the 
ions which, like microscopic ferryboats, 
carry the current from one wire to the other, 

You noticed, in this experiment, that 
the lamp remained unlit when the wires 


Ammonium hydroxide, formed by hydrolysis 
in a solution of ammonium sulphate, is de- 
composed by heat into ammonia gas and wa- 
ter. The ammonia gas gives an acid reaction 
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were dipped in pure water. It would be 
reasonable to conclude that no ions were 
present, but this is not strictly true. Water 
itself, to a slight extent, breaks up into 
ions of its own. They are too few to 
carry enough current to light a lamp, but 
they play an extremely important role in 
the chemical behavior of water, as we 
shall shortly see. 

A beginner in chemistry might expect 
that solutions of salts like copper chloride, 
aluminum sulphate, zinc chloride, and am- 
monium sulphate would prove to be neu- 
tral—that is, neither acid nor alkaline. By 
applying litmus paper to a solution of any 
one of these, however, you can easi- 
ly demonstrate that it is actually 
acidic. The explanation is to be 
found in the interaction of ions of 
the chemical with ions of the water. 

Take, for example, ammonium 
sulphate, which is commonly used 
as a fertilizer. Its value for this 
purpose is twofold, since it serves 
also as a weed killer. This is be- 
cause it leaves the soil in an acid 
condition, unfavorable to the growth 
of plants of the type we know as 
weeds. Let us see, now, what hap- 
pens when ammonium = sulphate 
comes in contact with water—in 
other words, with the moisture of 
the soil. First, it breaks up into 
ammonium ions and sulphate ions. 
The water also is split, to some ex- 
tent, into hydrogen ions and hydrox- 


ide ions. These two groups tend to lution 
through a coil of wire, 
creates a magnetic field 
which is indicated by the 
compass in the cylinder 


exchange partners, and the ions 
recombine, forming ammonium hy- 
droxide and sulphuric acid. As you 


An electric current pass- 
ing through the water so- 


know, the first is a weak alkali and the 
second is a strong acid. Hence, the solu- 
tion is not neutral, but is more acid than 
alkaline, and the net result is to acidify 
the soil. 

This interaction of ammonium sulphate 
and water, a type of reaction known as 
“hydrolysis,” is easy to demonstrate in 
the home laboratory. Heat a solution of 
ammonium sulphate in a flask fitted with 
a one-hole stopper and a length of glass 
tubing, which leads to a second flask con- 
taining water and a few drops of phenol- 
phthalein solution. The tubing should end 
just above the surface of the latter liquid, 















in the tube, as 





accessory for any amateur laboratory. 


it is being employed for heating a flask. 








Toy Steam-Engine Part Makes 
Handy Electric Heater 


A useful electric heater for home chemical experiments 
can be made from the heating element of a toy steam en- 
gine or turbine, purchasable almost anywhere for a quarter. 
Remove the element and make a case for it from an empty 
tin, of the type used for ointments and salves. Lye water 
will remove the enameling from the tin, and the holes shown 
in the illustration may be punched or drilled A rat-tail 
file will remove rough edges. The little heater operates di- CLAMP 
rectly on 110-volt house current, and will prove a hand\ 
The photograph 
above shows how the heater is assembled, and it is seen in 
use in one of the illustrations on the opposite page, where 
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Shown 7z Home Laboratory 


Heating the flask aids the reaction be- 
tween the salt and the water, and also 
enables you to check up on the products 
that are formed. One of them, ammonium 
hydroxide, is decomposed by the heat into 
ammonia gas and water. This ammonia 
gas escapes through the glass tubing and 
is readily detected by the fact that the 
water containing phenolphthalein turns red. 
The sulphuric acid remains in the first flask. 

Dissolving one or two grams of phenol- 
phthalein powder in 100 cubic centimeters 
(or, roughly, three fluid ounces) of alcohol 
makes a test solution of suitable strength 
for detecting alkalies in this experiment 

and others. In an acid solution it is 
colorless, while alkalies turn it pink 
or red. A medicine dropper, thrust 
through a hole bored in a cork, 
makes a handy dispenser for use 
with a small bottle of the liquid; 
the cork is simply lifted out and the 
dropper used without detaching it 
from the cork. The simple set-up 
used in the ammonium sulphate ex- 
periment, by the way, can also be 
employed (Continued on page 111) 
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Photograph and drawing show how a homemade vacuum pump is used to 
demonstrate the curious part that dust particles play in the formation of fog 
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Hlome Tests of 


Scientific Laws 





Pendulums Exchange Energy 


Hanc two pendulums of equal length 
from a U-shaped wire suspended from 
screw hooks, as shown, and start one 
swinging. After a few swings, the second 
pendulum will take up the motion and 
the first will stop. This exchange of mo- 
tion, with pendulums moving alternately, 
will continue until all energy is used. 


Invisible Rays 
Burn Paper 


You can burn a hole in 


black paper with invisible 
heat rays by using a sat- 
urated solution of iodine 
in carbon tetrachloride and 
a magnifying lens. Pour 
the solution into a small 


flat bottle and direct the 
sun's rays on it with the 
lens. Infra-red rays will 
pass through the solution 
and burn black paper which 


absorbs the heat readily 
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Light Beams Show 
How Lenses Work 


OpTICcAL experiments to il- 
lustrate the action of mirrors 
and lenses are made easy by 
the use of a sheet of card- 
board in which narrow slits 
have been cut. Light passing 
through the slits is arranged 
in parallel beams that clearly 
show the direction followed 
by the light as it is reflected or 
refracted. In the illustration 
at the left, a curved mirror is 
bringing the beams to a focus. 
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Gyroscopic Action Shown 


By Bicycle Wheel 


A BICYCLE WHEEL and a piano stool are 
all that you need for a striking demon- 
stration of a gyroscope’s action. Weight 
the wheel by wrapping heavy wire around 
the rim and fasten handles to the axle. Sit 
on the stool and spin the wheel at arm’s 
length. Tilt the wheel and you will start 
to turn on the stool; tilt it the other way 
and you will turn in the opposite direction. 














Heavy Vapor Supports Floating Bubbles 


Light“Flows” Through Glass Rod 


Tuat light will travel through a glass rod much 
the same as water flows through a pipe is easily 
proved by placing one end of a glass towel rod 
over a shielded electric bulb, as shown. Since the 
light within the rod strikes the surface at a small 
angle it is reflected back along the rod instead of 
escaping, so that very little light is lost. 






SOAP BUBBLES, floating myste- 
riously in a bowl, illustrate the high 
density of carbon tetrachloride va- 
por, which is several times as heavy 
as air. Pour a teaspoonful of car- 
bon tetrachloride (a common type 
of cleaning fluid) into a deep bowl, 
and wait a minute or two for the 
vapor to accumulate, Then blow a 
soap bubble and drop it gently into 
the bowl. Instead of dropping to 
the bottom, it will float on the in- 
visible vapor, bobbing up and down 
like a cork on water. A very thin, 
light bubble will even float partly 
above the rim of the bowl. 
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MN ADE in the form of two coiled springs, 
A the latest in automobile radio an- 
tennas can be installed easily under the 
chassis of any .car. The improved pick-up 
claimed for this antenna is said to result 
from the great increase in size of the an- 
tenna surface. More than twenty feet of 
wire are contained in each spring, giving 
a comparatively high capacity to ground. 
Black oilcloth covers protect the wires 
from dirt and mud, while the springlike 
construction of the antenna itself elimi- 
nates the possibility of dangling wires. 
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The springlike construction of this novel auto 
antenna eliminates loose, dangling wires. Oil- 
cloth covers protect the wires from the dirt 


Switching Unit Combines Four Short-V ave Coils 


For THOSE who dislike the bother of 
changing coils in a short-wave receiver, a 
compact switching unit that combines all 












Name Plates Made 
With Individual Letters 


AMATEURS no longer need go to the ex- 
pense of having special station name 
plates stamped out for use on transmitter 
panels. Individual letters and separate end 
pieces are now available that make it easy 
to assemble an attractive plate, 
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four short-wave coils has recently been 
placed on the market, Provided with a 
four-prong base, it is simply plugged inte 
the existing coil socket. A turn of a switch 
then automatically changes the receiver 
from one band to another. A fiber shaft 
and knob supplied with the unit make it 
possible to control the band 
switch from the front panel of 
the receiver. The built-in coils 
cover the wave bands from six- 
teen to 550 meters when used 
in a receiver equipped with a 
140-mmf. tuning condenser. A 
unit like this one will save a 
lot of time in jumping from 
one wave band to another. 


Compact coil-switching unit for short- 
wave receivers, shown with the four 
separate coils that it replaces. It 
is plugged into the existing coil 
socket and controlled from the panel 







SIX NEW HELPS FOR 


Radio 


‘Builders 


Tool Has Test Light 


A Tiny neon light concealed in its han- 
dle makes this pocket screw driver a par- 
ticularly handy tool for the radio ham. 
It can be used for tuning transmitters to 
resonance and is extremely valuable for 
testing spark-plug suppressors in car-radio 
work. Should the neon bulb burn out, 
the tube can be replaced easily by simply 
unscrewing the cap on the handle. 





Pocket screw driver with neon tube for test- 
ing. The bulb is easily replaced if it burns out 


New Midget Condenser 


PACKED with twice as much capacity as 
ordinary condensers of the same physical 
size, a new, compact electrolytic unit 
makes it easy to cram efficient filter cir- 
cuits into crowded radio cabinets. The 
eight-microfarad condenser shown below 
compared with a package of chewing gum 
measures only one inch in diameter and is 
correspondingly short. 





All-Vave Antenna Requires Little Space 





Six separate doublets give this aerial a wide 
frequency range of from four to 2,100 meters 


Burtt along the “spider-web” lines of 
transoceanic antennas, a new aerial for 
amateur use requires only a span of thir- 
ty-eight feet and a clearance of twelve 
feet. Consisting of six separate doublets 
and covering the wide frequency range 
from four to 2,100 meters, the antenna is 
designed for general all-wave use. The 
unit comes completely assembled and 
soldered for quick and easy installation. 
Any noise picked up by the transmission- 
line lead-in is balanced out in a thoroughly 
shielded antenna coupling transformer 
supplied with the kit. 
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OR “radio-equipped” picnics and 

fall outings, the compact portable 

broadcast receiver illustrated pro- 

vides a lightweight set that oper- 
ates equally well indoors or out, in a car or 
a canoe, and on headphones as weil as with 
a loudspeaker. Although small, it is a 
battery-powered, four-tube superhetero- 
dyne that will rival the reception of any 
small all-electric receiving set. 

Aside from its good tone and volume, it 
boasts another important feature where 
battery circuts are concerned—low cur- 
rent requirements, which mean long bat- 
tery life. With a total “A” drain of only 
three tenths of an ampere and a “B” drain 
of eight milliamperes, its batteries will 
last for weeks under normal conditions 
of use. Two switches built into the circuit 





By plugging in earphone tips in the rear, 
as illustrated above, the receiver may 
be used with a head set. Another slot in 
the rear cover provides easy access to 
the terminals for the antenna and ground 


CAN 
BUILD THIS 


Picnic 


this lightweight 


remove any possibility of 
any current loss when 

the set is not in use. 
Making use of the lat- 
est two-volt tubes, the 
receiver consists of a 
1A6 first detector, a 
1A6 oscillator, a 1A4 in- 
— termediate-frequency am- 
plifier, a 1B4 second 
detector, and a 1F4 final 
output stage. Because it 
is more economical, a 
type 33 tube can be sub- 
stituted for the 1F4 if 
desired. If this is done, 
however, an additional 
7'%4-volt battery supply 
must be added to pro- 
vide the necessary grid bias for the tube. 
The parts, exclusive of tubes, cabinet, 
and speaker, can be purchased for less 
than eight dollars from any large radio- 
parts supply house. No special parts are 
used. In the original set shown, excellent 


Covered witha 
special canvas 
luggage cloth, 
the compact 
cabinet is at- 
tractive and 
sturdy as well 
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Portable 


While operating with remarkably low current drain, 


superheterodyne_ rivals 


any small all-electric receiver in tone and volume 


By ARTHUR C. MILLER 


results were obtained with a 6%4-inch, 
permanent-magnet dynamic loudspeaker. 
If the 1F4 output tube is used, the speaker 
should be designed to work with a primary 
load impedance of 16,000 ohms. With a 
type °33 tube, the speaker should be de- 
signed to work with a primary load impe- 
dance of about 8,000 ohms. 

Due to the close proximity of the bat- 
teries and speaker to the circuit, a good 
radio-frequency filter is a necessity in 
compact portable receivers, if feed-back 
and distortion are to be prevented. In 
this hook-up, great care was taken in de- 
signing the audio circuit, with the result 
that perfect stability and tone quality 
have been obtained in spite of the fact 
that the set can be used without a ground. 

In wiring the set, special care should be 
taken in connecting the coils (L, and L,) 
and intermediate-frequency transformers 
(T, and T,). The four leads from the 
transformers should be wired as follows: 
The yellow wire on the top of each trans- 
former should be connected to the grid of 
the next tube; underneath 
the chassis, the blue wire 
should be connected to the 
plate of the preceding 
tube, the black wire to -A 
in the case of the first 
transformer and to -1% 
volts in the second, and 
the red wire to +B. 

The remainder of the 
wiring is straightforward 
and no more complicated 
than for a simple receiver. 
If the parts are laid out on 
the chassis in the arrange- 
ment Shown in the photo- 


SPEAKER 


Top view of the chassis, to 
show positions of tubes and 
condensers. As indicated by 
the wiring diagram below, the 
circuit is simplicity itself 
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(R2 AND SW) 


POPULAR SCIENCE MONTHLY 




















* 














pe 


Pare one 




















graphs, the various connections can be 
made with a minimum of wire and solder. 

Five batteries—two portable forty-five- 
volt “B” batteries, two 1%-volt dry cells, 
and one 4%-volt “C” battery—make up 
the power supply. An eight-wire battery 
cable provides a convenient means of con- 
necting the batteries into the set. 

As in all superheterodynes, the inter- 
mediate-frequency transformers must be 
adjusted after the circuit is completely 
wired. Although better results will be ob- 
tained if regular test equipment is used, 
these adjustments can be made by ear. 
Simply set the circuit in operation, tune 
in the loudest, near-by station whose ap- 
proximate location on the dial is known, 
and then carefully adjust the two screw 
controls on the top of each transformer 
can for maximum volume. A fiber-shank 
screw driver should be used in making the 
adjustments. The same procedure can be 
followed in adjusting the padding or trim- 





LIST OF PARTS 

C, and C,.—Variable condensers (two-gang) 
designed for use in a 465 kc. super- 
heterodyne. 

C,.—Condenser, fixed, mica, .0001 mfd. 


C,, C,;, and C,y.—By-pass condensers, .1 
mid. 

C..—Condenser, fixed, mica, .0005 mfd. 

C, and Cy9.—Condensers, fixed, mica, .001 
mfd. 

C,.—Condenser, fixed, .02 mfd. 

C,,.—Antenna trimmer condenser, .0001 
mid. 


R,.—Resistance, fixed, 50,000 ohm, 1 watt. 
R,.—Volume control with switch, 100,000 


ohm. 

R,.—Resistance, fixed, 1 megohm, 1 watt. 

R,.—Resistance, fixed, 250,000 ohm, 1 
watt. 

R..—Resistance, fixed, 500,000 ohm, 1 
watt. 

R,.—Filament resistance, 3 ohm, 10 watt. 

L,—Antenna coil. 

L,.—Oscillator coil, 465 kc. 

T, and T,.—Intermediate-frequency trans- 


formers, 465 kc. 

R. F. C.—Radio-frequency choke, 80 mhy. 

Miscellaneous.-—Chassis, cabinet, tubes, 
speaker, batteries, dial, knobs, binding 
posts, tip jacks, terminal strips, one six- 
prong socket, one five-prong socket, two 
four-prong sockets, battery cable, connect- 
ing wire, one rotary switch, solder, etc. 

Note: Ifa type ’33 power pentode tube 
is used in place of the 1F4, the following 
changes in the specifications of the parts 
must be made: a two-ohm instead of a 
three-ohm filament resisfor, and a 7'4- volt 
|} instead of a 4'%-volt “C” battery. 
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The set in use on a 
picnic. At right, the 
rear cover is opened 
to show the arrange- 
ment of the parts 
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Underside of chassis. In wiring, special care should be taken in connecting the coils and inter- 
mediate-frequency transformers, and the latter must be adjusted after the circuit has been wired 


mer condensers located on the top of each 
tuning condenser in the two-gang unit. 
Although the 7 by 9% by 13%-inch 
cabinet can be made easily by anyone 
handy with tools, I found that for very 
little more than the cost of materials I 
could have a case made to order at a 
neighborhood trunk shop. Covered with 
special canvas luggage cloth, it is not only 
attractive but sturdy. Two slots cut in 
the hinged rear cover provide easy access 
to the antenna and ground terminals and 
tothe combination speaker-earphone plugs 
No shelf is used to hold the chassis in 
the cabinet. Four bronze speaker bolts 
passed through holes in the sides of the 








chassis and cabinet and fastened with nuts 
hold the circuit firmly in place. 
Although a ground terminal is provided, 
the receiver will operate efficiently without 
any outside connection to the ground. The 
antenna need be nothing more than a 
twenty-foot length of wire stretched on 
the grass or laid along the bottom of a 
canoe. If a longer antenna is used it will 
be necessary to install a trimmer condenser 
in the antenna lead as shown in the dia- 
gram. This can be mounted at the rear 
of the cabinet. If this condenser is built 
into the set at first, as is provided for in 
the hook-up, the antenna length can be 
increased at any time. 
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ARRY PENDLETON 

turned his car in at the 

Model Garage, slammed on 

the brakes with a savage 
jerk, climbed out, and glared angrily at the 
badly crumpled front fender of his new 
coupe. 

“Smacked somebody, eh?” asked Gus 
Wilson, mechanic of the establishment, as 
he bent over and ran his huge, gnarled 
hand lightly over the indentations. 

“I did not!” Pendleton denied, heated- 
ly. “The darned idiot cut in on me, That’s 
the fourth time this year somebody’s 
slammed into my car, and I’m getting 
sick of it. Next time, I’m going to hand 
whoever does it a swift sock in the jaw 
—and I don’t mean maybe!” 

“But supposing you were to blame— 
like this time?” chuckled a man whose 
car had pulled in and stopped behind 
Pendleton so quietly that he hadn't heard 
it. “It'd kind of make the fellow extra 
mad to punch him after running into him, 
wouldn’t it?” 

‘Say! Where do you get that stuff?” 
Pendleton snapped at the newcomer. 
“Didn’t I say he cut in on me?” 

“Maybe he did,” replied old Thaddeus 
Hunter, as he leaned his six feet of skinny 
height against his sedan, “but that doesn’t 
give you a license to ram him. That dent 
never came froma side-swipe—did it, Gus ?” 

“Couldn’t have,’ growled Gus, between 
thumps with a fender hammer as_ he 
gradually raised the dent. ‘See where 
the bottom of the dent is. Nothing com- 
ing from the side could have got there 
without bending in the side first.” 

“Well, maybe he didn’t actually hit 
me,” Pendleton reluctantly admitted. 
“But he pulled in so quick that I couldn't 
help but hit him.” 

“That doesn’t sound right, either,” the 
older man argued. “When a fellow passes 
you, he’s going faster than you are. But 
you must have been going faster than he 
was, else you couldn’t have hit him. How 
do you figure that out 

‘He wasn’t trying to pass me,” Pendle- 
ton explained. “The dumb-bell was driv- 
ing right out in the middle of the road, so 
I thought I'd shoot by on the inside. Just 
as I got nearly up to him, he swung over 
toward the edge of the road 
son at all. Naturally, I hit him. How 
could I help it?” 

Hunter chuckled. “Young man, if all 
the motorists who’ve got into trouble 
from trying to pass on the wrong side 
were laid end to end they'd reach from 


lor no rea- 


(Clommon Sense 
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‘‘Maybe he did cut in on you,” replied Hunter, 


here up to the north pole and down the 
other side ‘most to China, I reckon.” 

“All right, go ahead and kid me if you 
get any fun out it,’ growled Pendleton, 
“but just wait till I catch you after a 
smash and I'll hand it all back to you.” 

“Guess you'll have to wait quite a while 
for that come-back,” Gus grinned, as he 
squinted along the line of the dent to 
note his progress. “Hunter hasn’t had a 
real accident in the thirty years he’s been 
driving a car, and he hasn’t even so much 
as dented a fender in a dog’s age.” 

“Thirty years!” Pendleton exclaimed. 
“You were driving a car over five years 
before I was born. Then you don’t drive 
many miles a year, or else you'd have 
accidents the same as other people.” 

“Other people don’t all have accidents,” 
Hunter corrected. “Thousands of ‘em can 
show just as good a record as mine. Trou- 
ble is,’ he continued, poking at the end 
of his stogy to keep it from burning up 
one side, “the people that have accidents 
have forgotten what automobiles are for. 
They can't seem to remember that getting 
there safely is the first object. And that’s 
just a matter of applying common sense 
to your driving.” 

“I've got just as much common sense 
as anybody,” Pendleton growled. 

“Sure you have,” agreed Hunter. “Only, 
are you sure you use it? A while back, 
you said the fellow you bashed into was 
a dumb-bell because he drove way out in 
the middle of the road. Maybe he was, 
but if a fellow is so dumb he doesn’t know 
enough to stay over on his own side of 








“but that doesn’t give you a license to ram him.” 


the road, then your common sense ought 
to tell you he’s likely to do almost any 
other dumb trick on the calendar.” 

“But common sense isn’t everything 
there is to driving, by a long shot,” Pen- 
dleton interrupted. “How about skill, and 
good eyesight, and muscular codrdination, 
and knowing just how fast you can go 
around curves without skidding, and that 
sort of thing? Aren’t they just as impor- 
tant as common sense?” 

“Not by an oversize jugful!” Hunter 
replied, emphatically. “Say, Gus, how 
long will it take you to finish that fender?” 

“An hour, at least,’’ Gus replied, as he 
adjusted a rubber-backed grinding disk on 
the end of his flexible shaft. “It’s got to 
have a couple of coats of lacquer sprayed 
on after I get it flattened out smooth.” 

“Then, young fellow,’ Hunter sug- 
gested, “suppose you drive with me over 
to the lumber mill in Pineville and back 
while Gus finishes your bus. Maybe I can 
show you why no amount of plain skill 
can make up for lack of common sense 
and good judgment.” 

Pendleton was willing. As he climbed 
in beside Hunter, the latter craned his 
thin neck first one way and then the other 
to get a clear view of the road both ways 
before he let in the clutch. 

‘No skill required there,” the older man 
observed, as they backed out, turned, and 
started down the road. “Just comnion 
sense tells you to make sure there’s noth- 
ing in the way when you back out or even 
start up from the curb.” 

“I always (Continued on page 113) 
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By MAURICE H. DECKER 


OF “OUTDOOR LIFE 





ette type is light to carry 
and has proved very suc- 
cessful for hunting ducks pass saw for wood. Curved-blade tin 
and geese. More will be 
used this fall than ever be- 
cause live decoys are pro- 
hibited. Silhouettes are al- 
so used almost exclusively 
in shooting crows, and re- more game. 
cently snipe hunters are us- 
ing them to lure these fast, 
zigzagging birds within gun 
range. provided with long wire or wooden legs, 


own silhouette decoys at 
low cost. First lay off a 
block of 1-in. squares on a 
sheet of cardboard and draw 
life-size patterns of the 
Neiheitctiogiens eee types you wish to make. 
CAMPING AND WOODCRAFT EDITOR > , 

The 
larged as indicated by the 
squares, are slightly over- 
size because a large decoy 
draws better and is more 
easily seen by the game. 
Cut your patterns out and 
sand the edges to remove 
scissors marks. Use them 
as templates to mark the 
material. 




























ANY HUNTER CAN MAKE 
HIS OWN LIGHTWEIGHT 


houette Decoys 


Cut from wood or sheet metal and 
painted, they successfully attract 


ducks, geese, crows, and snipe 


ECOYS are an im- 
portant part of 
the bird hunter’s 
outfit. The silhou- 


plywood is suitable for ducks and geese, 
14-in. plyboard or sheet metal for crows, 
and sheet metal for snipe. If you have a 
band saw, you can cut out six or eight* 
silhouettes at one operation. Lacking pow- 
er tools, use a keyhole, coping, or com- 


snips or metal-cutting jig saws will serve 
for metal silhouettes. File all sharp edges 
away to prevent cutting your hands. Be 
sure to manufacture enough decoys of 
each species. Larger groups always draw 


Sand the edges of the duck silhouettes 
smooth, and round off the edges around 
head and bill. Duck silhouettes can be 


but the best plan is to use the float shown 
on the following page. Note how each 
silhouette is clamped in the sawed slot with 
a bolt and wing nut, and also how two 
floats are joined with a crosspiece and 
bolts so the decoys can be shifted back- 
ward or forward to change their relative 
positions. Wing nuts enable you to dis- 
assemble the float quickly for packing. 
Provide a cord and weight to anchor the 
float at the chosen location. 

In setting out duck silhouettes, place 
them crosswise to the wind. Ducks usually 
decoy towards your blind into the wind 
and thus get a full-width view of the sil- 
houette as they approach. 

Don’t let the coloring dismay you. It is 
not necessary to be an artist to paint sil- 
houettes that draw game well. I have 


Any hunter can make his 


drawings, when en- 


Thin lumber or 3¢-in. 
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Mallard duck decoys of the silhouette type. They are 
popular because they will attract other species as well 
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To make a duck pattern, draw l-in. squares on a piece of cardboard and copy this draw- 
line. At the left are half a dozen duck decoys, band-sawed at one time 





















MALLARD DRAKE 


Color charts for painting mallard decoys. The 


feather markings are combed into the wet paint 








BOLT ANC 
WING NUT 


shot many ducks over poorly colored de- 
coys, and if you get the colors approxi- 
mately right, the result will be good. 
Give all wooden decoys a_ preliminary 
coat of shellac to seal the wood. 
Mallard painting is popular with duck 
hunters because it will draw other species 
of ducks also. To paint twelve duck sil- 
houettes, you will need 1 pint of white 
and % pint each of dark brown, black, 
colonial yellow, shutter green, bright blue, 
and silver gray. Use oil paint or quick- 
drying enamel, but if enamel is used it 
should be rubbed with pumice and water 
when dry to dull its shine slightly, other- 
wise the decoys may glare too much in 
the sun. You should have a No. 1 water- 
color brush for the eye rings, 
a No. 6 for stripes, and a 





ORANGE 


Collapsible float. The 
24-in. connecting strip 
can be moved away from, 
or closer to, the ends of 
the other pieces to make 
the decoys float properly 


;-in. varnish brush for the body colors. 

Prime the ducks all over with one coat 
of white. Charts are given to indicate 
the colors and their iocations for both 
the mallard drake and the hen. Paint the 
lower body of the drake a dove color, 
made by mixing some white and a very 
little brown with silver gray. Add a lit- 
tle black to the shutter green and paint 
the drake’s head. Mix a little dark brown 
with silver gray to get the medium taupe 
of the duck’s upper body and wing. Ap- 
ply this medium taupe, let it dry five min- 
utes, then put in feather markings. I used 





Pattern and color 


scheme fo Foose } Tn 
de a = The ier SHADED BLACK TO TAUPE | 
neck, and body are “a WITH WHITE FEATHER -—— T 


MARKINGS 


don ee 


BLACK TAIL 


riveted in such a 
manner that the 
silhouette may be 
folded compactly 
for carrying, as 
shown in the photo 
above. This also 
enables the heads 
and necks to be 








set at different 
angles to make 
a group lifelike 





27ST REALE? 
If properly systematized, the painting can be done ‘ ‘ 
speedily, and no great artistic skill is required. blue and white wing mark- 
Either oil paint or quick-drying enamel may be used ings last. Put a drop of 





Silhouette decoys for geese are set up in fields 
and on sand bars where the birds are likely to rest 


a piece of tin 1 in. wide and 
notched with six teeth. The 
teeth scrape away the wet 
taupe and expose the white 
priming underneath to 
produce the desired imi- 
tation of feathers. 

A little green added to 
the Colonial yellow gives 
the right color for the 
drake’s bill. Where black 
tail and taupe wing meet, 
apply the two colors and 
before they dry, sweep the 
brush back and forth, mix- 
ing the wet shades until 
they blend or shade off 
at the junction. 

Add a little dark brown 
to the Colonial yellow to 
get the orange color for 
the drake and hen eye 
ring. Apply the black head 
and bill marks and the 


dark brown into a little of 

tke light blue to make the 
latter more nearly the true peacock blue 
of the mallard wing. Add the white neck 
stripe and white tail dash. Remember 
when mixing paint that it will probably 
dry dark, so mix somewhat lighter than 
you wish the finished work. Your most 
common mistake will be in getting the 
body colors too dark. 

In coloring the mallard hen, paint the 
entire body the dove hue, then splotch 
it with dark brown. To make this mot- 
tled effect, put some dark brown paint on 
a hoard, take a very little of it on the end 
of brush, and stamp the brush down on 
the dove background. Don’t dip the brush 
in the paint can for this work. Paint the 
hen’s bill colonial yellow which has been 
tinted with a small amount of dark brown. 

Goose silhouettes are sawed from ply- 
wood after separate patterns have been 
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made for the body, neck, and head. The 
leg is plyboard, 1 in. wide by 13 long. As- 
semble with rivets. The silhouette then 
can be folded compactly for carrying and 
when set up, the heads and necks can be 
given slightly different positions to make 
the group more lifelike, as i!-ustrated in a 
photograph on the preceding page. 

For eight goose silhouettes you will need 
1 pint white and '% pint each dark brown, 
silver gray, and black. Prime the goose 
decoy with white, then paint the white 
lower rear body. Use a light taupe for the 
upper front body, obtained by mixing a 
little dark brown with the silver gray. 
Then paint the goose tail black for 2 in. 
and blend immediately into the taupe by 
brushing back and forth across the two 
wet colors. Apply realistic feather marks 
as shown. 

Set goose silhouettes in fields and on 
sand bars where the birds stop to rest and 
feed. The best blind is a pit dug shoulder 
deep in the ground and skillfully covered 
with some natural material. Goose hunt- 
ers sometimes wear white suits like those 
used by surgeons in order to be less con- 
spicuous when the ground is covered with 
snow. 

Crow shooting is popular both as a 
move in conservation to preserve the eggs 
and young of game and song birds and 
also as a keen sport that tests the hunter’s 
skill and improves his marksmanship for 
other game. 

Effective crow silhouettes can be cut 


WINGS FASTENED 
ON THIS LINE 
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| fine fun for summer nights 


SHARP pocketknife and a 

soft pine block—that’s all 
you need to while away many a 
pleasant evening hour at camp, on 
the beach, or even in your own back 
yard. In recent years there has 
been a distinct revival of interest in 
this old Yankee pastime. 

One easy way to begin is to 
get a whittler’s construction kit. 
Two are listed on page g2. One con- 
tains materials for whittling Skipper 
Sam’l, a picturesque old sea captain; 
the other, materials for six different 
Scotties. Both are accompanied by 
step-by-step instructions. 
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Snipe decoys are painted oyster white; 
then, before the color dries, mottled 
spots of very dark gray are blended in 





Snipe decoys in place. Set them 
on the bank or in shallow water at 
the edge of a marsh, lake, or ditch 


either from '%4-in. plyboard or metal. In 
either case make the wings from metai 
and tack or rivet them on each side of 
body. Drill a '%-in. hole clear through the 
material to serve as an eye. Apply two 
coats of dead-black paint to both sides of 
the decoy. Use wooden legs 7 in. long; 
these are shoved into the ground until the 
decoy is 21% in. above the surface as shown 
in the photograph at the right above. 
Use blinds of brush, cornstalks, or any 
natural material found where you shoot. 
Do not place crow decoys in timber. Lo- 
cate them out in a field and build the 
blinds in brush-grown fence rows. When 
two men hunt together, make two blinds 
35 yd. apart and place decoys at a point 
30 yd. from each blind, the three locations 
forming a triangle. Each hunter then gets 
more shots at the crows without damag- 
ing the silhouettes than if both men occu- 
pied one blind. A crow call is advised be- 
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Patterns for the snipe’s body 
and wings. These parts are 
cut from sheet metal, and the 
wings are bent and riveted to 
the body on the line indicated. 
The eye is represented by a 
drilled hole. A leg 13 in. 
long is added to hold the de- 
coy firmly when set in the mud 
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Crow silhouettes may be cut from either plywood or metal. 
They should be placed out in a field, and the shooting done 
from blinds in brush-grown fence rows. At left: The patterns 


cause calling always brings more crows 
than decoys alone. 

Cut snipe silhouettes from sheet metal. 
Rivet on the wings, drill a %-in. hole for 
the eye, and make the legs 13 in. long to 
hold the decoy firmly when set in mud. 
Paint the entire silhouette an oyster white 
made by mixing a little black with white; 
and before this dries, put on the soft 
mottled spots of very dark gray (silver 
gray tinted with black) and blend the 
edges of the spots carefully with a small 
water-color brush. The snipe’s bill is 
black. 

When hunting snipe, set the decoys at 
the edge of the marsh, lake, or ditch, 
either on the bank or in shallow water. 
Choose locations where snipe have been 
seen to wade and feed. Your blind can be 
placed either up on the land or at a fair 
shooting range in the water, according to 
local conditions. 



























LTHOUGH it can be constructed 
small cost, this combination teeter 
totter and whirligig rivals real playground 
equipment in size and durability and will 
give children many hours of fun. 

The pivot and fulcrum bearing are made 
from a right-hand front wheel and axle 
assembly obtained from an auto-wrecking 
yard. Arrange to have the axle and tie- 
rod cut at the yard with the cutting torch, 
about 6 in, toward the center of the axle 
from the spring mounting. The hub is 
left intact with the exception that the 
outer flange is removed. The hub cap 
should be well packed with grease, which 
will provide lubrication for a long time if 
the retainer felts and rings on the spindle 
are in fair shape. 

Turn the tie-rod adjusting yoke well 
down on the tie-rod, and with the center 
line of the hub lined up with the axle, 
mark the tie-rod to be cut off so that the 
end, when flattened and drilled, will fit 
under the head of the lower bolt of the 
old spring mounting, as shown in the draw- 
ing. Round off the end of the tie-rod after 


@ 


Whirligig Turns on Old Auto Axle 








Children can use this piece of playground equipment either as a teeter totter or a whirligig 


the hole has been drilled, 
will swing clear to 


so that the rod 
fall down out of the 


way when the bolt holding it to the steer- 


ing arm is removed. 


This bolt is held in 


place only by a cotter pin, and should 
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How the apparatus is set up for use as a whirligig. To 
released 


convert it into a teeter totter, the tie-rod is 





A sheet of 








the base plate, 
mered and bent into shape as shown, and then assem- 
bled with brass escutcheon pins. 
is attached to the 


: 


hall illumination 
diagrams at the 


SSsay 


can be 
right. 
16-gauge 


legs 


center 


soft copper is used for making 
and bracket. 


of the base plate in an up- 
right position and wired with a drop cord and plug. 


work freely so that it can be 
easily slipped in and out. 

The axle assembly is then 
bolted to the upright, which 
should be a 4 by 4-in. chestnut 
or yellow pine post about 3% 
ft. in length. Set the post, with 
the axle attached, in the ground 
to such a depth that the spindle 
bolt will be about 18 in. above 
the surface. Tamp earth and 
small stones firmly around the 
post to make it rigid, or con- 
crete can be poured around it. 

The plank used is 2 by 10- 
in. yellow pine, selected for 
grain and soundness, and is 14 
ft. long. Carefully round and 
smooth all edges and corners. 
To strengthen the plank, two 
2 by 4-in. or 2 by 6-in. pieces, 
each 3 long and cut to the 
bevel shown, are spiked on edge 
to the underside of the plank 
at its center. These are spaced 
so as to allow the hub to fit 
between them, and are attached 


which casts a soft 


The pieces are ham- 





to the inner hub flange, on which they rest, 
with 3 by ™%-in, lag screws. Handholds 
made from 5-in. pipe and fittings as 
shown should be placed about 18 in. from 
each end of the plank. Use 1'%-in. screws 
through the pipe floor flange and into the 
plank, making certain that the flanges are 
securely fastened. 

To adjust the pitch of the plank, mere- 
ly turn off the yoke on the end of the 
tie-rod until the lower end of the plank 
will be close enough to*the ground for a 
child to reach it easily with his feet in 
order to propel it as a whirligig. After it 
has been started, it can be kept in motion 
by bending forward or back as in “pump- 
ing” a swing. It will not take the child 
long to learn to lean forward as the end 
upon which he is sitting swings around 
to go up, and to lean back just as it starts 
to swing down. In this manner it is pos- 
sible for one child alone on the plank to 
make it revolve at considerable speed 
with no difficulty at all. 

To use it as a teeter totter, pull out the 
bolt holding the tie-rod to the steering 
arm, and let the tie-rod fall down out ot 
the way. It will be found that in using it 
as a teeter, the plank will need to be kept 
about at right angles to the spindle in or- 
der to avoid its tipping sideways while in 


use.—RosBert J. NYE. 


HALL LAMP DESIGNED LIKE OLD- TIME LANTERN 


HIS pertorated copper lamp, 
light and makes an especially effective piece for 
easily made by following the 








A pull-chain socket 





No hammering is necessary on the body and cap, Te 
which are made of 22-gauge copper. It is possible to _ 
work out any desired design in the lantern’s body, the ey — 
holes being either punched or drilled. The lantern cap ky =] 
is cut out as shown, rolled into a conical shape, and is} || 

.. riveted. Escutcheon pins are used for attaching the “A 
cap to the body. » overhanging edge is then bent “4 
down as illustrated in the photograph. axe 

The handle is made of 16-gauge copper, which is cut acs rT 

oa ae out, hammered, and rolled into a ring. A }¢-in. ma- Qe ? i 
ovations and gives | chine bolt is used for attaching it to the cap. The lan- © ~" pee reel 
illumination suitable for halls tern is left in its original finish._—D1 kK HUTCHINSON, Body and cap are 22-gauge copper; the rest, 16-gauge 
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By HI SIBLEY 


OGS appreciate comfort so much that it gives genuine 

satisfaction to build good houses for them. The de- 
signs illustrated are suitable for a wide variety of condi- 
tions, and the dimensions can be adapted to the individual 
pet. Warmth, freedom from drafts, and cleanliness are 
important. For the house located out of doors, excelsior 
makes an excellent bed because it can be removed peri- 


odically and burned. 


Seven Ways to Build Comfortable 


DOG HOUSES 
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BLACK DUMMY WINDOWS 

WITH GREEN FRAMES 
BROWN TIMBERWORK 
CREAM WALLS 
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The finished what- 
not. Colonial in 
style, it is made 
of maple and has 
fiddle-back doors 


tive character. 


stock was used for 


the doors were faced with veneer 





| Y VIRTUE of its quarter-round cupboard 
doors and deeply recessed upper shelf, this 
corner cabinet or whatnot possesses a distinc- 
Its upper shelves provide a 
show place for favorite figurines, and the cup- 
board conceals the extra can of tobacco, pack 
of cigarettes, ash trays, or decks of cards. 
Any standard cabinet wood may be used. 
The piece illustrated was made of maple. Plain 
the sides and shelves, but 
having a 
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SMALL CORNER CABINET HANGS ON WALL 
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The working drawings with squares for copying the curves 


obtainable only in veneer form. 


be adjusted to suit the doors as constructed. 

If the process to be described for building 
up the doors of bent plywood and veneer 
seems too much trouble, it may be side-stepped 
by band-sawing curved segments out of thick 
wood. However, the built-up method was de- 
cided upon in order to take advantage of the 
especially attractive grain patterns that are 


A clamping form for shaping the door was 
made from a block about 9 by 3% by 6 in., 








Cutting the door-gluing form with 
the upper band-saw guide reversed 
















fiddle-back figure. 
The making of the curved doors is the only 
unusual part of the job and should be done 


glued up of scrap wood and squared on four 
sides. On the band saw, a curved section was 
cut out of this block as thick as the finished 
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Then, if the curvature does not turn out 
exactly as planned, the rest of the design may 
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One of the salad plates and, at left, the dimensions 
and sketches showing three steps in the construction 


ANUBE blue border, maple grain recess, 
polished brass stars—all add to the rich 
appearance of the wooden salad plate shown 
above. Made up in a service of six, the plates 
will lend novelty to any dining table or buffet. 
The maple stock is 1 by 8 by 10'% in. Re- 
move as much waste stock as possible by saw- 
ing. With wood screws fasten the rough plate 
in the lathe according to the diagram of the 
set-up and turn off the corners. Card- 
board templates of the curved surfaces will 


help in turning uniform arcs. Sand the lathe- 


door plus an allowance for gluing pads to be 
used on each side. For (Continued on page 89) 


SALAD PLATES TURNED ON THE LATHE 


Plenty of clamps should be applied 
when gluing each door in the form 


worked surfaces while the piece is in 
the machine. 

The bottom of the plate is 3 in. thick 
when finished, so in the second set-up 
use more wood screws to secure the 
work to the faceplate, placing them even- 
ly and driving them in but a short way. 
Take small cuts to insure a good turning 
job. As in tooling the bottom, use a 
template for the curves, and sand the 
recess smooth. 

Remove the work from the lathe, glue 
maple pegs in the screw holes, and when 
the glue is hard, finish flush by sanding. 
Give the edges of the plate a '4-in. 
radius, and sand to the finished size. 

Wax or oil the recess, or give it two 
coats of varnish and one of wax. Two 
coats of Danube blue enamel on the top 
surface and over the entire bottom com- 
plete the coloring. Keep the surfaces 
free of dust and smooth during the 
varnishing and enameling. Brass stars 
or other emblems such as maple leaves 
or clover leaves may be bought from 
workshop specialty dealers —D. W. P. 
MONTHLY 


POPULAR SCIENCE 




















NOVELTIE 








Wood Turning 


Jig Sawing and Carving 


NECKTIE 


DINNER BELL 





Veneering and Cabinetwork 
COLONIAL CORNER WHATNOT 


SALAD PLATES...BUILT-UP 


LAMP AND CIGARETTE BOX 


“GRANDFATHER’S 
RACK AND MAORI 
(See page 


for holding 


BARN” 
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UTILIZING SCRAPS OF WOOD 


‘Two unique wood-turning projects, a 
cigarette box and a novelty lamp, may 
be made as shown from scrap lumber, a 
piece of metal tubing, and electric lamp 
fittings. 

The base, cap, and knob for the ciga- 
rette box are turned from three pieces of 
walnut, and hard-drawn copper or brass 
tubing forms the body. First turn the 
inside of the cap on a screw center, mak- 
ing the cut shown at A-A. Turn the base 
next, making the inside cut B-B a tight 
fit for the tubing, which in this case has 
an inside diameter of 2 in, and is 25% in. 
long. 

After the profile of the base is com- 


pleted, assemble the box in the lathe with | 


the base on the faceplate, the cap at dead 
center, and the tubing between them. 
Finish turning the cap, sand the wood 
parts smooth, and polish the metal with 
fine steel wool, sandpaper, or emery cloth. 
The bands are cut with the broken end of 
a file, and the initial or monogram with a 
small V-shaped carving tool. Lacquer the 
box or give it a French polish. If shellac 
and oil are used, do not apply too heavily 
on the metal. The knob is turned last and 
fastened to the cap. 





















When jig-sawed, the heads of 
the horses may be carved and 
sanded in next to no time if a 
flexible shaft is available 
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LTA 
BUILDING UP BLOCK 


How the stock for 
the lamp is glued up 
and sectional draw- 
ings of both the cig- 
arette box and the 
lamp, as assembled 
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BLOCK READY TO TURN 


For the lamp, two woods of contrasting 
colors such as white holly and black wal- 
nut are used. Rip and dress seven pieces 
of each to 4 by 3% by 33 in. and glue to 
form a piece 3% by 3% by 33 in., alter- 
nating the colors. Use a stain-free glue. 

After the glue has hardened thoroughly, 
rip on line A and dress the two halves to 


Lamp made by the “inlay- 
turning’’ method, and box 
cigarettes 






GIVE CHANCE 
TO TRY NEW METHODS 


\. 











bg, PIPE 
NIPPLE 


HOLE 
FOR 
CORD 


14-in. thickness. Cut off fourteen pieces 
3% in. long and glue these to form a 3%- 
in. cube, again alternating the colors to 
give a checkered effect. Then cut three 
pieces 3% in. long and glue together for 
the base, the grain of the middle piece 
being at right angles to the top and bot- 
tom pieces. —NEIL NELSON. 


MINIATURE STABLE HOLDS NECKTIES 


RANDFATHER’S barn, where the horses 
used to stand with their heads out look- 


ing over the green hills, suggested the design 
of this novel tie rack. 

The barn is drawn on %-in. thick wood or 
thinner plywood or composition board and 
cut out on the jig saw. The doors are laid 
out and also the lines for the siding. These 
can be painted on, but look more realistic if 
cut into the surface. The quickest way to 
do this is to use a fluting cutter in a flexible 
shaft, if available. 
with the cutter so that only a shallow cut is 
made. 

The heads of the horses are drawn on 1-in, 
thick wood and jig-sawed to shape. If one 


Collars should be used 


is careful, the corners can be 
rounded at the same time by tilt- 
ing the blocks and taking light 
cuts. They are finished by using 
the flexible shaft or with the aid 
of a short dowel covered with 
sandpaper and rotated at high 
speed in the drill press. Of course, 
all the work can be done easily 
by hand. (Continued on page 89) 
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A photograph of the tie rack as it hangs on 
the wall and a drawing with the over-all di- 
mensions. The reins, over which the ties 
are hung, are calfskin lacing % in. in width 
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GRACEFUL 


By H. T. Shrum 


METAL-WORK INSTRUCTOR, STATI 
FEACHERS COLLEGE, OSHKOSH, WISC. 


O CONSTRUCT this coffee 

table of wrought iron and wood 

is not at all difficult even in a 

home workshop where tools and 
equipment may be quite limited. The 
band-iron legs are readily shaped to the 
plotted curves and either riveted, welded, 
or brazed together before being fastened 
to the top and shelf with roundheaded 
SCTeWS. 

Black walnut, birch, or other 1-in. thick 
stock can be glued up for the top and 
shelf, and when dry, surfaced to 34 in. 
or slightly less. The wood is then band- 
or scroll-sawed to form disks of the re- 
quired size. In the case of the table il- 
lustrated, an old square piano top served 
to make the top and shelf. Since the core 
was of softwood, the edges were 
finished with the same enamel 
used on the legs. 

After the edges have been sanded 


true and smooth, they may be ico 
shaped, or in the absence of a A 
shaper, they may be chamfered NATIONAL 

: : HOMEWORKSHOP 
top and bottom to break the se- GUILD 


FEATURE 


| Bevel Edge Suggestion] 


{SQUARES 


— 
4 BAND IRON, 
81" LONG 


CENTER LINE 
OF TABLE ~ 


at %8' x %4" BAND IRON 
10" LONG 


gx %4° BAND IRON, 
14%" LONG 


+ + 


3/ u a - 
_—+> “46 x 7% BAND IRON, 
jet 16 x% 


22" LONG 


(ooffee Lable 


OF WROUGHT IRON AND WOOD 





Method of Shaping 
Band Iron in Vise 


Each wrought-iron band is 
shaped through a series of 
slight bends as it is drawn 
through the U-bolt in vise 


ROUND OFF 
END OF DRILL 







DRILL SOCKET 


SCRAP STOCK 
OR RIVET SET 


BALL-PEEN 
HAMMER — 


Showing Flow 
Ne. 6 Joint \ 
és Riveted 


The bands of iron must be 
carefully center punched, 
drilled, and then riveted 
as illustrated above. The 
author, at right, is shown 
drilling the _ rivet holes. 
At the left is the pattern 







This unique coffee table, a pleasing addition 
to any home, can be easily constructed in the 
average workshop even if equipment is limited 


verity of the sharp corners as shown in 
the sketch at A. Carefully scrape and 
sand the finished parts and apply stain, 
filler, and varnish coats to bring out the 
full beauty of the wood. 

There will be numerous intervals while 
working on the top and shelf when one’s 
attention may be turned to the leg con- 
struction. A full-size sketch should be 
made of the leg curves as a guide for 
shaping them and fitting the parts to- 
gether. This lay-out may be made on 
paper or on the bench top with chalk 
since no heat is used in shaping. Note 
that the main stem of the leg is thicker 
than the other parts. 

The shaping of each piece is accom- 
plished by a series of slight bends follow- 
ing close upon each other as the stock 
is advanced between the ends of a U-bolt 
held as shown in a vise. Care must be 
taken to make the bends close together 
and square across the stock. If they are 
too far apart, the curves will appear 
bumpy or flat in spots. If the parts do 
not lie flat after shaping, they are best 
straightened by gripping the sides in a 
vise and bending. (Continued on page 87) 
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The parts of a thumb plane ready 
for assembly, and three complete 
planes with bottoms of different 
shapes. The body of each plane 
is made in halves, then doweled 


By GEORGE W. 
NIEDERMAIR 


HAT is familiarly known as a 
“thumb plane” is a small tool 
in making violins 


invaluable 


va 67, 


AID IN BUILDING MODELS 


You can make a whole set for a few 


The inside of each block is marked 
as shown at the right, then slotted 
with a saw and finished with chisel 
and file. A round-bottom plane is 
illustrated below in use on the in- 
ner curves of a model sailboat hull 


and similar musical instruments 
and in shaping model ships, airplanes, saw, chisel, and file, remove the waste wood. 


sailing yachts, and the like. 


When you have finished shaping the in- 


The body of this plane is held between _ side, the two parts should be doweled and 
the thumb and forefinger, and the handle glued together. After the glue has set, the 


butts against the palm 


‘of the hand. With the 


ordinary plane of this 
type, the fingers get 
tired very quickly, but 
with the new design il- 
lustrated, it is possible 
to work for several 
hours without undue 
fatigue or cramps in the 
fingers because a good 
deal of the thrust re- 
quired to push the plane 
is taken up by the care- 
fully designed palm rest. 

The body of the plane 
is made of two pieces 
of maple, beech, or 
some other hardwood 
with a fine, close grain. 
Each piece should be 
3g by ¥% by 1% in. 
Clamp them together 
and drill two ‘'%-in. 
dowel holes as shown 
in the drawing. With 
the dowels in place, 
mark the top and bot- 
tom of the pieces; then 
remove the dowels and 
mark the inside of both 
pieces. With a small 
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y | humb Planes 















cents and will find them invaluable 
for shaping hulls and similar work 


sides can be finished, and then the 
bottom of the plane can be shaped 
as you desire—straight, concave, 
convex, or in any other form. 

A palm rest turned to the shape 
and size shown in the drawing is 
to be preferred; however, a serv- 
iceable rest may be made from a 
slice of 7g-in, dowel with the top 
rounded, and a hole drilled in the 
bottom to take a %- or 3/16-in. 
dowel, The wedge is made of hard- 
wood as indicated. 

The blade is a piece of hack 
saw or similar steel, ground and 
honed to the shape of the bottom 
of the plane. In setting the plane, 
let the blade project just a hair 
from the bottom. 

Although the utility of these 
little tools is more or less obvious, a few 
of the many jobs may well be mentioned 
where they will be found to do better 
work in less time. The flat plane can be 
used to shape decks, deck houses, and 
other small parts necessary in making 
models. The convex or full round is most 
helpful in shaping the flare at the bow of 
ship models, also for shaping the inside of 
ship and sailing models. The concave 
plane has been found just the tool for 
shaping masts and yards; it does the work 
neatly and makes it much easier. 
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' 
Full-size drawings of thumb planes to show the method of construction and various shapes found useful for models 








OUR CONSTRUCTION KITS WILL MAKE YOUR WORK EASIER. SEE PAGE 92. 67 














END OF 12-FT. STRING 
LAID UNDER LOOPS 


2)-FT. STRING PULLED 
TO ONE SIDE 





CONTINUE DOWN TO THROAT CONTINUE UP TO 


WITH 2I-FT. STRING HEAD WITH 1!2-FT. 


STRINGING YOUR RACKET 
WITHOUT SPLICING 


Snort lengths of gut (21 and 12 ft. 
long) have long been used by tennis- 
racket stringers because they are less ex- 
pensive and serve the purpose just as well. 
To make the splice, however, is some- 
what troublesome and a lengthy process. 
It can be avoided as shown above. 

Thread the 21-ft. string and pull to one 
side of the frame, placing the short end 
under the loops as usual (Fig. 1). Hold 
the remainder with a stringer’s awl. Place 
the 12-ft. string under the other loops 
(Fig. 2) and tighten the main string in 
the regular manner. Thread the remain- 
der up to the next hole and use it for the 
cross string down to the racket throat 
(Fig. 3). Then string the 12-ft. length 
to the head (Fig. 4).—Davis HUMPHRE\ 


BaMBoo rug poles and sisal binder twine 
are two tropical materials that are within 
reach of almost everyone, even in the 
northern parts of the country, at very 
small cost. These two materials can be 
combined in building this strong and com- 
fortable porch or lawn chair. 

The bamboo poles can be obtained at 
almost any department or home-furnish- 
ing store as the larger rugs come rolled 
around these poles. They should be about 
1 in. in diameter, and four 9-ft. poles are 
required. The binder (sisal) twine, which 
is used in reapers for tying up grain, may 
be purchased at any farm supply store. 

Cut the poles as follows: two front legs, 
25% in.; two back legs, 39 in.; two arms, 
21 in.; three crosspieces, 23 in.; two seat 
rails, 19% in.; two side braces, 35% in. 
A hack saw is best to use in sawing up the 
poles. 

Roundhead stove bolts are used for 
fastening the parts together. Fourteen of 
these are required 2% by % in., and two 
3% by &% in. A %-in. metal drill is used 
to make the holes with, and care must be 
used not to split the poles. All end holes 
are drilled 3 in. from the end. The bolts 
are drawn up snugly but not so tightly as 
to crack the poles. Twisted wires brace 
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How the chair is assembled. To avoid split- 
ting, a hack saw is used to cut up the poles 








WINDOW SHADES WITH TOP VENTILATION 


WINDOW-SHADE brackets, designed to 
ventilation, can be made in 
either of the styles shown below. The 
first method is to prepare long, offset 
brackets and fasten them tc the frame of 
the upper sash. When the sash is lowered, 


give better 
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a clear space is left over the shade, and 
an overheated room can be quickly aired. 

In the second method, a ridge on the 
washer of the adjustable bracket engages 
grooves on the guide mounted on each 
side of the frame.—LAWRENCE N. OLSEN. 





























A TROPICAL LAWN 





CHAIR 





Bamboo poles and sisal binder twine, costing 
but a trifle, are the materials for this chair 


the chair sideways as illustrated. 

The bamboo side braces are purposely 
made about 2 in. too long, for they must 
be cut to their proper length after the 
chair is completed. Bamboo is a rather 
irregular material to work with. 

The space for the seat is completely 
filled with the twine, which is tightly 
wrapped around the side rails from front 
to back. The back of the chair is wrapped 
to within 4 in. of the top and bottom 
crosspieces. 

The back and seat are now woven with 
seven cross twines by means of a long 
wire needle. The center one is woven in 
first and the others are woven around this 
until seven twines are in place. 

Sisal binder twine is rather fuzzy and 
bristly, and when the weaving is com- 
pleted it must be singed off with a blow- 
torch. This leaves a smooth, even finish 
to the hand-woven material of seat and 
back.—HAaroLp JACKSON. 





SAW BLADE AND ROLLER 
STRAIGHTEN FENDER 


A prece of old hacksaw blade placed 
over the dent in an automobile fender, 
before applying a fender roller, will help 
distribute the pressure over the proper 
area and aid in preserving the paint. The 
roller illustrated above is a shopmade one. 
Old auto bearings are so mounted in the 
tubing that each moves in its socket when 
the set screw is loosened. As shown in 
the photograph, the rollers can be set for 
rolling the bead on a fender.—J. C. C. 
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A small box filled with salt is mounted 
behind the disk that represents the sun. 
k The salt becomes heavier with moisture 
Fy in wet weather and causes the disk to 
is revolve, thus bringing the frown into view 
HIS impish cardboard sun, ris- 
ing from a bank of clouds, smiles 
during sunshiny weather and 
frowns when rain is falling. As 
} a matter of fact, he sometimes becomes 
: gloomy several hours before the storm, 
thus warning the household of the im- 
pending downpour. He can be built in 
Pa one evening from cardboard and other 
odds and ends costing not more than five 
cents. 
; Prepare paper patterns of the sun, which 


is 4 in. in diameter, and of the two clouds 
by sketching them through 1-in. squares, 
as in the accompanying drawing. Rub the 
backs of the patterns with soft lead pen- 
\ cil to blacken them, and trace onto white 
cardboard, or use ordinary carbon paper, 
if you prefer. Then go over the lines of 


the face with India ink. Care must be 
taken not to emphasize the mouths too 
much, as they represent forehead lines 


also, and if they are too strong, both 
faces will be equally prominent, instead 
of the one right-side up being the more 
noticeable. Draw the clouds as boldly and 
modernistically as you please and 
cut them out, afterward blackening 
the edges, and paste the small 
cloud in front of the larger one. 

Use a waterproof glue to paste 
the cloud assembly to the up- 
turned flap of the base piece, as 


SMILES 


By 
Edwin M. 
Love 









bore that it will fit loosely on a sixpenny 
finish nail used for a shaft, but the wheel 
end must be reamed out with a drill to 
receive the head of the nail. Of course, 
the head can be filed down easily if the 
drill at hand is not the right size. Keep 
the fit loose, for the bearing must work 
freely. Glue the gear to the back of the 
disk at the center, first inserting the 
nail, and twist the latter with the fingers 
to be sure the glue does not adhere to it. 
The inclosed head prevents end play of 
the bearing on the shaft. 

Now prepare the sensitive ele- 
ment. Obtain a small cardboard 
pill box, remove the cover, and 
fill with ordinary untreated salt— 


4° CARDBOARD 
DISK 





shown in the perspective drawing. 
Before attempting to fold the card- 
board, score the line with a dull 
knife, and no trouble will be ex- 
perienced. Fold the main support 
or standard from a strip of card- 
board cut 114 by 8% in. Paste the 
feet to the base, where they can be 
held with clothespins. To stiffen 
this unit, trace pieces to fit be- 
tween, and glue them flush with 
the edges. 

A wheel salvaged from a junked 
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alarm clock serves as a bearing. 
The kind needed is the gear with 
the sleeve bearing that is mounted 
on the hand spindle. It is of such 
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the kind sold in cloth bags, which com- 
monly becomes caked in salt shakers if 
there is the slightest moisture in the air. 
Lay a piece of coarsely woven cloth over 
the top and paste down the edges on the 
sides, for the purpose of holding the salt in 
but allowing free access of the air. Paste 
the box to the disk behind the mouth of 
the frowning face and as far from the cen- 
ter as possible. 

Counterbalance the salt with metal 
plates or nails, glued to the disk diamet- 
rically opposite. Add just enough weight 
to overbalance the face when the weather 
is fine—the bearing having been lubri- 
cated with sewing-machine oil. 

If good weather is not at hand, dry the 
gadget well in a warm oven. On the other 
hand, to manufacture rainy weather, close 
the device up in a small box that has been 
drenched with water inside and has a can 
of water inside as well. If you have been 
careful with the bearing and if the coun- 
terweight was just sufficient to bring up 
the smiling face in the warm oven, incar- 
ceration in the damp box should turn the 
sour face right-side up. 

The final step is to mount the shaft on 
the upright and secure it by gluing a 
piece of cloth over it. The clearance be- 
tween face and cloud should be about 1/16 
in. 

The appearance of the midget weather 
prophet is improved by tinting the lips, 
cheeks, and cloud edges with a little water 
color. Waterproof the cardboard with a 
coat of white shellac or clear lacquer, and 
set it in an open window where the out- 
side air can reach it. 

If the bearing sticks now and then, jar 
it by tapping the standard with the finger. 
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COUNTERWEIGHT 






CLOCK WHEEL WITH 
~ SLEEVE BEARING 
















CLOTH PASTED OVER 
©-PENNY FINISH NAIL 





A rear view showing the method of 
mounting the disk on a well-braced 
cardboard support. The base piece 
is turned up in front so that the 
cardboard clouds can be fastened 
to it. Patterns are given at left 
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PORTABLE workshop containing a 

drill press, lathe, emery wheel, jig 
saw, and circular saw, which folds into a 
box the size of a tool chest and can be 
placed on the running board of an auto, 
may easily be devised by anyone who 
wishes to take his shop with him from 
place to place. It can be set up on a table 
wherever a 110-volt 60-cycle plug is avail- 
able and is ready to operate within a few 
minutes. 

The photographs and drawing show the 
general layout. Ordinary 34-in. boards are 
used throughout. Be careful that the vari- 
ous parts are perfectly square. It is neces- 
sary, of course, to put cleats on the boards 
to prevent splitting and warping; and these 
sould be placed across the grain. 

When the shop is to be moved, the 
shafts are uncoupled from the motor, re- 
moved from the bearings, and secured to 
the cover. 

In most cases regular home workshop 
machines of the smaller sizes would be 
used, but the machines shown were built 
by the author from parts found in junk 
yards. The drill press, for example, was 
made of short pieces of pipe and pipe fit- 
tings, and a model-T Ford piston rod was 
used to form the adjustable table bracket. 
The drill press and lathe have four-speed 
pulleys. A motor with a double-ended 
shaft was purchased from a mail-order 
house. 





By C. A. VAN DERVEER 
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MODELS INCASED IN GLASS BOOK ENDS 


N INIATURE ship models may be made 
4 useful as well as ornamental by in- 
closing them in glass cases and using them 
as book ends. In the pair illustrated, the 
backpiece is 3¢-in. pine, 5 in. wide and 
8'4 in. high; the base is 3g by 5 in. wide 
and 414 in. long; and the top is 3¢ by 
1'4 by 5 in. Curves and other ornamen- 
tation may be added as desired 

Cut away part ol! 
the underside of the 
base and insert a lead 
weight or pour in lead 
shot and melted par- 
affin. Then drill four 
holes for 1-in. screws 
which go through the 
base near the edge to 
secure the upright 
piece The top of th 
case is held by th 
screws through the 
upright 


\ piece ol board 
> 29 7A2 hw 912 f 
4 “ by tYS DY 21 LU Nautical book ends with miniature models 
In, Is painted on one f two schooners, Bluenose and Grey Goose 





side to represent the sea and glued to the 
top of the base. Treat the top of case 
in a similar way. A piece of mirror is used 
for the background of one of the book 
ends illustrated, and the other background 
is painted on canvas. The side glass is 534 
in. high, 1 in. across the top, and 27% in. 
across the bottom. The front glass is 6 
by 434 in—O. G. SPAIN. 
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Five Shop Machines Fold into a Portable Box 





The machines set up for use 
and, left, how they are packed 
in the box. The shafts are un- 
coupled and clamped to the lid. 
The outfit includes a _ small 


lathe, jig saw, circular saw, 
grinding wheel, and drill press 








SHAFT | 
SUPPORTS 


The front and top or cover of the box are removed and the remaining parts are 
opened out flat by means of hinges so that the machines and motor may be set up 
as in the drawing above, The outfit is also shown in the photograph at the left 


A NEW USE 
FOR OLD 
BRUSHES 


A SMALL, stiff- 
bristled brush for 
special cleaning 
jobs can be made 
from an old tooth- 
brush. Remove the 
celluloid handle 
close to the bris- 
tles and cut off a 
piece large enough 
to make a new handle of the type shown. 
By softening this piece in boiling water, it 
can be bent into a loop, which is then ce- 
mented to the back of the bristle section 
with acetone or celluloid cement. Round 
off any sharp corners with a file and re- 
store the polish, if desired, by brushing 
the celluloid with acetone. 

Handles of other shapes can be at- 
tached with equal ease if the brush is to 
be used in a restricted place and, of course, 
the bristles may be trimmed as necessary 
to suit the work.—Epwarp V. BurNHAM. 


Special-purpose brush 
made from anoldtooth- 
brush by cementing on 
a new celluloid handle 
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Welder at work on gear resting on bench. Note vise stand 


ECHANICS who have examined 
this welding table regard it as 


the most convenient and prac- 
tical equipment of its kind they have 
found outside of expensive factory intalla- 
tions. It certainly has proved itself in- 
valuable in daily service in the shop where 
it was built. From time to time various 
alterations have been made in it to im- 
prove the design, but the cost was low be- 
cause most of the materials used in its 
construction were salvaged from the scrap 
and junk bins. 

Many uses other than welding can be 
made of the bench. The large center open- 
ing makes it ideal for truing up warped 
disk wheels, as draw bolts can be inserted 
from underneath. 

The top of the bench was made from a 
large discarded gear wheel. One side was 
cut straight with the torch, leaving 3-in. 
offsets at the ends. A '%-in. iron strap 
was welded around the remaining toothed 
perimeter, forming convenient hooking 
pockets for accessories and also prevent- 
ing the clothes of the mechanic from be- 
ing torn on the cogs. 

The frame was built of 1!4-in. pipe, 


j 


~ mE 


with strap-iron braces welded 
on. The lower rails extend 
beyond the rear legs, bend- 
ing downward to form 
mounts for two iron wheels 
about 3 in. in diameter, 
which are held on the axle 
with washers and cotter pins. 
The '%-in. pipes just below 
the top house rods which, 
when pulled out, act as 
handles for raising the table 
on the wheels, after the manner of a 
wheelbarrow. It can then be moved with 
very little effort around the shop. 





Welding table and various accessories. Note 
the telescoping handles for moving the bench 


TIMESAVING 


Welder’s Bench 


Wu MADE FROM SCRAP MATERIALS 
( 






By Leslie Kinning 


Pieces of tubing, 
welded to the legs, 
form sockets for ham- 
mer, wire brush, dust- 
ing brush, and chisel; 
and an angle ona low- 
er rail is a handy pro- 
jection for the ground 
clamp efanarc welder. 

The accessories 
shown are also most 
useful. The can for 
electrodes was made 
of light tubing, the 
hook enabling it to be 
hung on the table 
edge at any conven- 
ient point. The little 
stand for propping work in an oblique or 
vertical position consists of a short %4-in. 
pipe welded in an iron bell and provided 
with a wing screw for clamping the vari- 
ous holders in place. One holder is T- 
shaped, the cross bar made of 1-in. angle 
iron with the ends turned up for catches. 
Another holder terminates in a short an- 
gle iron forming a V; and a third is forked 
horizontally. The one with the carriage 
clamp is valuable for many jobs. For cy- 
lindrical work, the trunnions, which are 
bent from % by 2'%-in. flat stock, are 
handy. 

An added convenience is the vise stand, 
used in conjunction with the table. The 
base of this one was made from a junked 
manhole cover, and the column from scrap 
tubing. A piece of 3/16-in. sheet stock 
welded to the top and pierced with holes 
for bolts carries a machinist’s vise with 
jaws about 41% in. wide. 
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Portable vise with 
ground-clamp con- 
nection near base 
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How the table is made with an old, thin gear for the top; sketches of a variety of work-holding devices; and a portable stand to support the vise 








SAVE TIME BY USING OUR BLUEPRINTS. SEE LIST ON PAGE 86. 71 











HISTORIC 


who is in- 
terested in old cannon or in the 
Civil War will want to add to his 
collection this accurate model of 
one of the guns preserved on the Gettys- 
burg battlefield. The model is made on a 
scale of 3/32 in. equals 1 ft., and is 115% 


model builder 


VERY 


in. long. It is mounted on a mahogany 
base 10 by 13 in. 

This particular gun stands on Barlow’s 
Knoll, where Battery G, Fourth United 
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The gun which this little 
model represents stands 
today in its original po- 
sition on Barlow’s Knoll 


States Artillery, was stationed under the 
command of Lt. Bayard Wilkeson. The 
fire of thirty-six Confederate cannon was 
turned on this position. Wilkeson’s leg 
was almost severed by a shell, and he 
completed the amputation with his own 
hands and a penknife. The knoll was final- 
ly captured, and during the night Wilke- 
son crawled back to the Almshouse build- 
ings, where he died. 

The wheels of the model are not dished, 








Side with Wheel Removed 
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Side and front views of the model, and details of the wheels and gun barrel, with a scale in inches 













Gettysburg 


How to Construct a Scale Model 


but flat. The felloes are cut in one piece 
from 14-in. plywood (or you can make 
seven felloes, if you prefer). The spokes 
are 5/32 in. thick and taper in width from 
14 in. at the hub to 3/16 in. at the rim. 
They are rounded as shown except for the 
4 in. that extends into the hub. 

The hubs are turned in one piece and 
banded with four metal bands % in. wide 
and 1/16 in. thick. The dimensions given 
for the hubs include the 1/16-in. thick- 
ness of the bands. It will be well worth 
the extra time it takes to bush the hubs 
with 1 5/16-in. lengths of 3/16-in. inside 
diameter tubing. 

Make a jig by laying the wheel out on 
a board and boring a 1%-in. hole 17/32 
in. deep to hold the hub’s !4-in. spoke 
groove flush with the surface of the jig. 
By drilling a 3/16-in. hole the rest of the 
way through the jig, the hub can be bolted 
firmly in place. Drive small brads in the 
jig on each side of the spokes about 1% in. 
from the circle where the spokes meet the 
rim. Now tap the spokes in place in the 
hub and let the ends rest between the 
brads. Drill small holes through the fel- 
loes and into the spokes for '%-in. brads. 

The tire should be pressed on while the 
wheel is still on the jig. The tires can be 
made of 1/16 by 14-in. strips of metal by 
filing a '4-in. taper on each end and sold- 
ering the tapers together. The small 3/32- 
in. square nuts in the center of each fel- 
loe are made of cardboard and glued in 
place. 

The wooden part of the axle is % by 
9/16 by 4% in. The 9/16-in. side is ta- 
pered on each end to ™% in. square at the 
ends, leaving a 2-in. flat surface at the top 
for the two sides and the tongue to rest 
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The correct way to make the felloes is to 
use seven pieces, but it is simpler merely 
to cut a one-piece ring from '4-in. plywood 
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on. The underside has a 3/16 by 3/16-in. 
slot or groove running its entire length to 
accommodate the square part of the metal 
axle, which is merely a 75-in. length of 
3/16-in. square rod turned or ground to 
3/16 in. round where it extends past the 
wood. The tips also are rounded on the 
ends. The wood and iron part of the axle 
are held together by a 14 by 1/16-in. 
band on each end of the wood, filed from 
a piece of )-in. metal. 

Pins for retaining the wheels in place 
are 1/16-in. roundhead rivets with two 
sides of the head filed flush with the shank. 
The locking strip is cut from 1/32-in. 
sheet metal; it is 1/16 in. wide and slight- 
ly larger and rounded at the end where it 
is riveted to the pin. Rivets may be made 
from ™%-in. pins cut off to the desired 
length. The % by 1/16-in. washers go be- 
hind the wheels, and the 34 by 1/16-in. 
washers go between the wheels and the 
locking pins. 

The tongue is 11/16 in. thick. Cut it to 
the shape shown, being very careful to 
have the '4-in, offset at the head square 
with the sides. Also drill the three holes 
for No. 4 bolts exactly square with the 
sides of the tongue. 

Next drill and file the towing ring to 
the shape shown from a 11/16 by 11/16- 
in. square of %-in. metal. The top and 
bottom plates are 1/16-in. sheet metal 
bent to shape and riveted to the ring by 
two 1/16-in. rivets, countersunk at top 
and bottom. 

The two blocks with the tapered rings 
can be made as follows: First prepare the 
flat bases. Then solder two % by %-in. 
lugs, rounded at the top, to the block near- 
est the ring. Now put the towing ring and 
plates in position on the tongue, clamp 
the two small blocks on the top plate, and 
drill a 1/16-in. hole in each end of both 
blocks. These holes are drilled all the way 
through the top and bottom plates. The 
1/16-in. roundhead rivets that hold the 
blocks in place also hold the top and bot- 
tom plates in position on the tongue. The 
bottom plate is countersunk. To hold the 
ring and plates tight against the wood 
while drilling, I ran a piece of wire through 
the i.ng and around the end of the tongue 
and drew it tight with a small turnbuckle. 


HE tapered rings can be shaped by 

bending metal strips around a tapered 
stick, and filing them to the desired shape. 
Leave an extension on the largest ring to 
be pinned between the lugs on the block. 
This completes the larger ring, and the 
smaller ring can now be soldered by hold- 
ing it in place with a tapered stick passed 
through the larger ring. 

For lifting, make the grips of 1/16-in. 
wire bent to shape and hammered flat on 
the ends, where they are drilled and fas- 
tened to the wood by small brads. The 
two cleats, clip for the chain ring, and rub 
plates are made of 1/16-in. sheet metal 
and fastened as shown in the side view. 
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Ciannon 


of a Picturesque Civil War Gun 









REPRODUCED 
IN MINIATURE | 


By 
CARL G. SENF 





The disassembled 
model with carriage 
upside down to show 
the straps and axle 


should be sunk below the surface of the 
metal and filed flush. 


The cleats are bradded in the center of the 
tongue. The rub plates are bradded in 
place also. The chain-ring clip has a small The strap plate, which has a No. 2 
washer slipped over the brad to represent countersunk screw extending from its sur- 
a large round flatheaded pin. face, is 1/32-in. metal, fastened on the 

Wherever brads are used, the heads tongue with brads. (Continued on page 94) 


{ 1. 


Rae ro a dnt ets 
ar + a 
t ‘ 


2% 
pri For Nea BouT ete * ez sewidown 
812 OVERALL _ 











i+ id are 
x 
% ORILL 542 Hove 
it ; TONGUE STRAP ae ‘) 
; | Th ars fe DRILL 
i ae oscil | 


rye 
Vg"l 349" DRILL” 16 RUB PLATE 
CHAIN RING CLIP (MAKE 2) 
gens “ 




















ris wa ir 


q TONGUE (MAKE 4) 
ie 


LIFTING GRIPS in 2) "6 '*% SLOT 


‘e+ ys tu e 
<= Ti] «_, DRILL es 
2 BRADS i) at 
ai me fe 





rh. 
ic qo 4 N@2 TAP 
AT(M 
Cerone STRAP pe, 8 TIN LINKS, 'g x! 
DRILL FOR FITTINGS 9 WIRE LINKS 








MAKE 
N@4 BOLT br, ( 2) T ONE LONG LINK 
: BRAIDED TO 


Ct Chee ee HD 
=e 
| 4." UNDERSIDE 
8Y- 4g ORILL(C.S) eo + UL oF tank 
; le 


TOWING RING, ELEVATING SCREW SPACER” 






























4. STRAP FOR OTHER SIDE 
Sako 0 PLATES, ETC. (1 OF EACH) = AND PLATE — ) ‘ (MAKE6) | Gop _—sFASTENED TO THIS LOOP 
Tae Yq O.D.TUBE CHAIN FASTENS HERE Peers BENT ON 
SOLDERED RA IPO a re eat t | “Ye au" CENTER OF 
5oR— TO PLATE “ig. SLOTS —* BEARING 
DETAIL OFA" we. = sa 
(MAKE 2) a Len are = i th la 
he be 3 eS o i= beer 
i) Re Ki a Th Sean ROWED Spi. it Ye ear: ee 1M ve 
TT toe EDGES hath, = BOTTOMSTRAP (MAKE2) Fp tt} ld 
nd = I 8 ) SS ee ee Oe es 0 ee } 
ol ? <2 17 ag A +++ | 
BOLTHEADS—7 = + % ¢ 
\ aN” Gee ee ss 
r NPN a ea we PIN LOOSE BEND END 
we tt OF Ne RM yétor oren “Cf Bical ro AROUND Pin 
> Ae aad " 
L LT 1s Pe (RIVETS Dera OFS ae Dh = DETAIL OF PIN TO 
ae Lys? ye cecil (MAKE 2) oe WHEEL ON 
LATTENED 
DRILL FOR NO-4 BOLTS AT THIS CURVE ee Ye WASHER 
hot eee % ’ D 
4=G—o fo} ik Tea en ~ yk pares 3 





BEARING CAP —~ _ PIN G se | 2 EACH THES mame sp | 
ee JB E 
CHAINED HERE CHAINED HERE cum $s 3'% 
TOP wew - SIDEPIECE "OF oF SIDE STRAPS: ONE HALF OF AXLE 








Working drawings of the tongue, sidepieces, bearings, axle, straps, and all the smaller fittings 
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Whittled Wooden Shoes 


... Kor Use as Ornaments or 


in Place of Beach Sandals 


A 


sandals. Directly 
utility 
while at 


a child 


Here are two types of 
above are a pair of general 
dals with monogrammed straps, 
right are two French sabots for 


Ssan- 





HERE is something romantic 

about wooden shoes—probably 

because most of us have never 
worn them. To make a pair is therefore 
an unusual and interesting whittling proj- 
ect. When finished, they can either be 
used as ornaments or actually worn in 
place of bathing sandals or garden shoes. 
In Germany, my Hanoverian grand- 
father turned out Holzschuhe by using 
double-handled, shaped drawknives for 
carving the exteriors and long-handled 
spoon chisels to hollow the solid wood, 
but shoes of similar appearance may be 
made in built-up form with little more 
than a pocketknife 
Use any %4-iIn. 
Maple is a good, long-wearing hardwood, 


wood for the soles. 








The finished heel pad, and method used in cutting out the ball pad 


although white pine and basswood are 
much easier to work and wear very well. 
Draw the outline as at A, Fig. 1. Indicate 
the line of the ball of your foot and the 
center of your heel, or step on the outline 
with a wet foot, which will show the two 
principal resting points. Draw a line 
across the grain as at B, and a rough out- 
line of the center pads, as at C. These 
must be hollowed out so that the foot 
will rest comfortably. 

Whittle or saw out the outline and de- 
press the ball and heel pads as shown at 
D, Fig. 1, by making a stop cut across the 


piece on the center line and cutting to- 
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SIDE VIEW 
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Using the simple wooden sole as a base, it is easy to duplicate the footwear of many nations 
B 





K. J. TANGERMAN 


ward it from each side. These pads 

can be sunk about 4 in. and should 

be extended toward each other at the 
outside of the foot. You can tell when 
you have the correct shape by testing un- 
til the sole fits your foot. Then sand the 
hollows until smooth, 

Next mark a heel on the underside of 
the sole, make a stop cut across, and cut 
away under the instep to bring out the 
heel, as at Z and F, Fig. 1. Also cut away 
under the toe or you'll have trouble walk- 
ing later. 

To make a simple sandal for beach or 
bath use, tack on a holding strap of any 
leather that is available. The single strap 
in Fig. 2 is simplest, but does not hold 
the sandal in line with the foot as do the 
cross straps. A third arrangement that 
comes from the Far East is the toe peg, 
which is streamlined to fit between the 
great and second toes. Make it look like 
a toadstool and fit it into a drilled hole; 
then thin it slightly at the sides so it isn’t 
so noticeable between the toes. Cut a slot 
just under the head, and run a thong 
through this slot back on each side. This 
makes a surprisingly comfortable shoe. It 
is also possible to use braided reeds or 
tough grass, cloth, or soft rope for the 
straps. If you use leather, you can deco- 
rate it with initials or monograms by 
pressing simple dies into the wet leather. 
Finish with lacquer or paint. 

The simple wooden sole is also the base 
for the French sabot (Fig. 4). This is 
quite comfortable and easy to wear. The 
sole has toe and heel caps tacked in place. 
Their general shape is indicated in the 
drawing. They will vary with the size 
and shape of your foot, of course, but the 
toe leather is about 1 ft. wide by 1 ft. 
long, while the heel leather is a little short 
of 1 ft. wide by 6 in. high. Use some 
fairly thin and flexible leather, such as 
sheepskin, heavy chamois, or light side 
leather like that (Continued on page 85) 
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Pads and other materials should be placed on sheets of paper to protect them from grit. The worker on 
the left is using a rubbing brush for hard-to-get-at places while the other one is rubbing the table top 


oA Satin Finish 


FOR YOUR FURNITURE 


\ N 7 HEN a piece of furniture or other 
woodwork has been stained, filled, 
and varnished as described in the 

three preceding articles of this series, it is 

ready to be rubbed down to a beautifully 
level and soft-sheened surface resembling 
plate glass in depth. 

It is unwise to attempt the final rub- 
out with less than three coats of well- 
dried varnish on the work. Even with so- 
called “four-hour” varnishes it is best for 
amateurs to allow a week between succes- 
sive coatings. Practically all failures in 
varnish films are the result of malpractice 
in this respect. 

We have learned that a dry, single thick 
6/0 garnet paper should be used for rub- 
bing the first coat, and a water-wet 6/0 or 
8/0 finishing paper of the so-called “wet- 
or-dry”’ type on the second and possibly in 
part on the third or last coat. This last- 
mentioned paper is fast cutting, and when 
“backed-up” by a 1-in. rubbing felt will 
do much to level all parts of the varnish 
surface previous to the last coat, which 
should flow out absolutely level. 

Each speck of dust or lint causes the 
varnish to pile up into a tiny mound or 
ridge above the general surface of the 
film, two to three times as thick as nor- 
mal. When the body of the varnish is per- 
fectly dry and hard throughout, the “nib,” 
as it is known in the rubbing shop, is only 
surface hardened. If such a surface is 
rubbed with pumice stone and water or 
oil, the pad and pumice cut off the top of 
the nib, and the soft core pulls out and ad- 
heres to the pad as a tiny glazed spot; and 
when the surface is washed off and dried, 
the varnish appears to be pricked with pin- 
holes here and there. This is what the 
practiced rubber calls “pull-outs.” If such 
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a surface had been lightly water rubbed 
and redried several days more, the chances 
are that no pull-outs would have occurred. 
Hence I advocate that you allow at least 
a week between coats in a room 75 deg. F; 
and if not impatient, allow ten days for the 
last coat. The surface will be easier to 
rub, and the sheen will be far richer. 

In testing for adequate drying, the ex- 
perienced rubber will press the pad of his 
thumb carefully but firmly against any 
doubtful hardened portions, withdraw, and 
then wipe the surface to remove the 
thumb-oil print so that he can determine 
whether or not the warmth and pressure 
have left a noticeable thumb mark in the 
gloss of the varnish. If such is the case, 
more time must be allowed for drying 















How to rub down 
the final varnish 
coat until it is like 
plate glass in depth 
and smoothness 


By 
RALPH G. WARING 







Before start- 
ing work, make 
sure that you 
have everything 
prepared on a 
suitable stand 






and hardening. 

On the margins of 
any portions where 
“fatty edges,” sags, 
or drips have oc- 
curred, use the 
thumb or thumb-nail test to determine the 
actual hardness of the material. If a print 
is produced by either method, give the 
varnish more time for drying. Fairly hard 
sags or fatty edges may be partly cut down 
for further drying by using 6/0 wet-or- 
dry paper and lubricating the sandpaper 
by first rubbing it on a bar of pure white 
soap. Use the side of the thumb frequent- 
ly to squeeze off the water and soap over 
the sags by a quick sidewise stroke to- 
ward the body. (Continued on page 96) 








An old cotton flannel dipped in water, wrung out, and coated with polish is being used at the left 
for a final clean-up. The worker on the right is spot-rubbing where necessary after an inspection 
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Examining dot formation with linen tester. The “view’ 
camera in this case has a homemade screen-holding back 


INC half-tone engravings, or 

“cuts” as they are commonly 

called, can be made by any com- 

petent amateur photographer for 
use with a home printing press or for il- 
lustrating school publications or even lo- 
cal newspapers in towns where there is no 
commercial engraving plant. For ex- 
ample, in a small Michigan town there is 
a photographer who takes pictures of im- 
portant local events, makes the cuts him- 
self by the process to be described, and 
delivers them to the town newspaper so 
that they can be printed the same day. 
He has found it a remunerative and fas- 
cinating hobby. 

A beginner cannot, of course, expect to 
make engravings the equal of those used 
for illustrating this magazine, but the 
quality of his work will improve with 
practice and be quite acceptable for or- 
dinary printing 

Materials. The materials required are 
not expensive. Contrast plates and films 
are the same price as those used for or- 
dinary snapshots and are handled by all 
photographic stock houses and the larger 
camera shops. Resins, zinc, etching ink, 
and similar supplies are sold by engravers’ 
supply houses. Commercial nitric acid can 
be obtained at your drug store and costs 
less than the chemically pure grade. 

Engraving camera. Any hand camera 
with a good lens and ground-glass focus- 
ing back may be used. It should prefer- 
ably have a long bellows draw. A 4 by 
5-in. or larger “view” camera is ideal. Even 
a focusing roll-film camera may be used, 
providing an extension box is made to fit 
the curve of the camera back so as to be 
light tight, and some arrangement is mad 
to attach a ground glass and plate holders. 
The box should extend the focusing length 
by 4 in., and the inside should be painted 
dead black. (See center illustration at 
bottom of the facing page. ) 

The lens is important. A single lens is, 
of course, unsatisfactory. A double or 








“rapid rectilinear” lens can be used, but 
an anastigmat is best. It need not be a 
“fast” lens; even those on professional en- 
graving cameras seldom have a diaphragm 
aperture of more than F/11. For reasons 
that will be understood later, a wide-angle 
lens is of no use for this work because 
of its short focus. The focal length of the 
lens, as marked on the mount, should be 
equal to, or longer than, the diagonal dis- 
tance across the plate or film opening of 
the camera. 

Half-tone screen. If you examine one 
of the half-tone illustrations on this page 
with a magnifier, you will find that it is 
broken up into large and small dots. It 
was photographed through a “screen” 
fitted into the back of the engraving cam- 
era. You can make a satisfactory experi- 
mental screen very cheaply, or purchase a 
professional 4 by 5-in. screen for about $6. 

The homemade screen is prepared by 
drawing heavy black India ink lines diag- 
onally across a large sheet of white card- 
board. Set the ruling pen to make lines of 
the same width as the white spaces sep- 
arating them. Make another set of equal- 





HALE-TONE 


EASILY MADE WITH 


The first step in 
making a half-tone 
screen is to rule 
equally spaced di- 
agonal cross lines 
on white cardboard 


After being sensi- 
tized, the screen 
glass is held over a 
gas burner at the 
angle shown below. 
Do not allow it to 
become overheated 






At left: The sensitized glass 
is exposed under the half-tone 
screen negative. Daylight may 
be used, but is somewhat slower 


ly spaced lines at right angles to the first, 
which will leave the white spaces as small 
square dots. Tack the sheet to a smooth 
wall for photographing on a contrast plate 
or film. In focusing, place the camera at 
the distance that will show 65 lines to 
the inch when measured on the ground 
glass with a ruler. A 65-line screen is 
standard for newspaper half tones. Your 
screen, however, can have 85 lines to the 
inch if the half tones are to be used on an 
ordinary printing press. 

The screen is used to break up the 
photograph into dots so that the printed 
reproduction will have a gradation be- 
tween high-lights and shadows. Ordinar- 
ily you should set the screen in the exten- 
sion box so that it will be as near to the 
plate as possible. However, if on closing 
down the diaphragm you find it difficult 
to locate the checkerboard pattern on the 
ground glass, it may be necessary to move 
the screen forward a fraction of an inch, 
always remembering that it must be on 
the same plane as the film or plate. 

The action of the screen is to provide a 
multitude of tiny pinhole lenses that pro- 
ject larger or smaller dots on the sensi- 
tive plate. The checkerboard pattern just 
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An Inexpensive 


“Cuts” from Photos at Home for 
Printing in Amateur Publications 
or in School Papers and Booklets 


By KENNETH MURRAY 


described is the easiest for the beginner 
to use, and it reproduces the photograph 
with the greatest fidelity. After you have 
made a few half-tone negatives and ex- 
amined them with a magnifier, this will be 
better understood. You can then, if you 
wish, try additional exposures on the same 
plate after giving half the exposure time 
with the checkerboard pattern. Opening 
the lens farther so that isolated black dots 
appear in the high-lights on the ground 
glass, tends to strengthen the dots in the 
high-lights of the finished half tone. On 
the other hand, another exposure can be 
given on the same plate so that the shad- 
dow dots will net run together, in the case 
of very black shadows. A smaller aper- 
ture is used and a sheet of white paper 
held over the copy for a fourth of the ex- 
posure time, taking into consideration that 
a smaller stop is being used. This is called 
“flashing” and tends to flatten pictures 
that would otherwise be too contrasty. 

Before proceeding to make the screen, 

is necessary to consider the type of 
negative required in all black-and-white 
engraving. 

Half-tone negatives. These, including 
the one required for the screen, must be 
made on “extra contrast” process plates 
or films, and developed with the contrast 
formula given by the manufacturer on 
his instruction sheet. You will then se- 
cure negatives in which the dots are sharp 
and pure black, the spaces between being 
clear and transparent so that no further 
treatment is necessary. 








After being exposed, the plate is 
coated with black (‘“‘job’’) printing 
ink and then “developed” in water 
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KHNGRAVINGS 


ORDINARY CAMERA 


Way to Prepare 


Aphotograph(full - 
size) of a_ half- 
tone cut prepared 
by the procedure 
described, and a 
greatly reduced 
reproduction of 
the picture from 
which it was made 


Negatives made directly in this man- 
ner will make half-tone cuts that print the 
picture in reverse. Professional engravers 
overcome this either by using a reversing 
prism over the lens or by stripping the 
negative film from its support and re- 
versing it. If the reversed effect is objec- 
tionable, which will not always be the 
case, the beginner can use a special pro- 
cess film that is exceedingly thin. A half- 
tone negative made on this can be placed 
with the back to the sensitized zinc in 
printing, thus reversing the picture. An- 
other way, when you make your own 
photographs, is to reverse the negative in 
making the paper print. All prints should 
be made on glossy paper when they are 
to be made into half tones. 

Glass plate for half-tone screen. The nega- 
tive of the checkerboard drawing, made as 
previously described, should be developed 
in the recommended contrast developer. 
It must have sharp, opaque squares against 
clear film. It must now be printed on an 
albumen-sensitized sheet of plate glass. 
The glass, which is to form the half-tone 
screen, must be cut to fit inside the cam- 
era-back extension. 

The glass is sensitized with the follow- 


Hand camera with wooden box extension. The glass 
screen is fitted into the end of the box, which also 
has attachments for ground glass and plate holders 










ing solution, which is also used later for 
coating the zinc plates of the actual ‘half 
tones: Beat 1 oz. fresh egg white; after 
it is settled add 8 oz. distilled water in 
which are dissolved 20 grains of ammo- 
nium bichromate and 10 drops of ammo- 
nia. Filter through cotton. 

Flow the sensitizer over the cleaned 
glass, draining back the surplus and dry- 
ing over heat as illustrated. Do not allow 
the glass to become hot. Handle the sen- 
sitized glass in a yellow light. 

The glass is next exposed under the 
negative. This will require from one to 
two minutes with an arc light and longer 
with daylight. The glass can be cleaned 
and resensitized if the first exposure is not 
right. 

The exposed glass is now blackened 
with “job” printing ink and an ink roller; 
then allow it to soak in a tray of water for 
a minute. Lightly brush the surface with 
a wad of wet cotton, whereupon the back- 
ground should wash off, leaving sharp, 
opaque lines such as on the criginal draw- 
ing. If the plate refuses to “develop,” 
the exposure was too long; if all of the 
ink washes off, the exposure was too short. 
Shake off the (Conlinued on page 93) 





The copy board must be evenly and brightly 
illuminated. A good way to insure this is 
to use four photoflood lamps in reflectors 















LIGHTPROOF BOX SERVES AS 


ortable Darkroom 


ON CAMPING TRIPS 





ANY 
professional photographers take 
their equipment on boating, fish- 
ing, or camping trips and often desire to 
develop the negatives before returning. 
This led the writer to construct the box 
illustrated. It is used for loading cut-film 
holders and for transferring exposed films 
to a daylight developing tank. In addition, 
it provides a safe place to keep or carry 
films, negatives, and cameras. For those 
who use roll-film cameras and daylight 
developing tanks, the box should work 
equally well in loading the tank. 

Spruce % in. thick (any light, soft wood 
is suitable) was fastened with screws and 
waterproof glue to form the box, which is 
12 in. high, 10 in. deep, and 16 in. long, 
inside dimensions. This gave the right 
amount of space for a 9 by 12-centimeter 
outfit. A roll-film outfit would not require 
so large a box. 

The crosspiece above the apron was 
made of 1'4-in. square oak. The two long 
cover hinges were taken from old battery 
radio sets. The rubber apron was made by 
cementing black sateen cloth to one side 
of brown rubberized cloth with rubber 
cement. The double sleeves were made up 
separately with elastic at one end of each, 
then sewed and*temented in the apron 
front, which is the same material. The 
rubber surface should be on the inside of 


SLIDING BRACKET 































This homemade enlarger is 
supported by an inexpensive 
threadless L-fitting of the 
type used on electrical con- 
duits. This enables it to 
be moved readily up or d 








own 


amateur and not a few 













The box is shown at the right 
with the cover open to illus- 
trate the method of manipulat- 
ing films. The other photos 
show its general construction 
and how it looks when closed 


























































































the box to facilitate wiping out the dust. 

To make the box water-tight, dustproof, 
and light-tight, a strip of sponge rubber 
(such as used around car doors) was 
cemented in a shallow rabbet around the 


FOR AN ENLARGER 


N ADJUSTABLE sliding bracket suit- 
able for a homemade photo enlarger 
of either vertical or horizontal type can be 
quickly made from a threadless L-fitting 
such as is used in electrical conduit work. 
Either an LR, LB, or LL type is satis- 
factory. A !4-in. fitting is sufficiently rigid 
for a small enlarger, but a 34- on even a 1- 
in. fitting should be used for heavier outfits. 
Remove the threaded collar and tapered 
sleeve from the long arm of the fitting and 
use a half-round file to remove the lip that 
prevents the conduit from sliding all the 
way into the fitting. The opposite end of 
the fitting is then reamed out with a pipe 
reamer for the conduit to pass through, but 
be careful not to get this hole too large, 
otherwise the bracket will be shaky. If you 
have no pipe reamer, the electrician from 
whom you obtained the fitting can ream 
this hole for you in a few minutes. 

The shorter arm of the 
L is fitted with a close 
nipple and floor flange as 
shown, and the collar is 
tightened with a wrench. 
The other collar on the 
sliding bar is left loose 
and in use is tightened 
or loosened by a twist of 
the wrist. This alone is 
sufficient to hold the en- 
larger securely in posi- 
tion.— IRVING WEINER. 





top and front of the box so that about 
three fourths of its thickness projected 
above the wood when the covers were 
open. When closed, the rubber is com- 
pressed, forming a seal.—ELton C. CLINE. 
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PRINTING FRAMES HOLD 
ENLARGING PAPER 


Owners of homemade horizontal en- 
largers who are exasperated by the problem 
of providing a paper holder that will give 
a clean-cut, uniform margin can easily 
construct a device like the one illustrated 
above. 

A small drawing board (or other board 
of suitable size) is attached vertically to a 
wooden base by means of angle brackets. 
The paper holders consist of regular print- 
ing frames, of the sizes most needed, 
suspended at the correct position on the 
board by hooks and screw eyes. The eyes 
should be fastened so that the frames, 
when in position, will lie firmly against 
the board. 

The image is composed and focused on 
a sheet of ordinary white paper held in 
the frame. The enlarging paper is then 
inserted and the frame rehung.—K.M.& 
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5 ewe big fun of picture making is in 
having a camera that doesn’t need 
time off. Kodak Six-16 (f.4.5) lets you 
master every snapshot opportunity. 


Every hour of the day or night is 
picture-making time with this modern 
Kodak. No matter when or where snap- 
shot opportunities arise, you’re set with 
: Kodak Six-16. 


Action shots . ;. scenes . . close-ups 
... even indoor snapshots at night, with 
Kodak “SS” Film and Mazda Photoflood 
bulbs, are easily within range of this 
Kodak. Take the restrictions off your 
snapshot making ... ask your dealer to 
show you this all-round, fine Kodak. 


— 


— 
ee 


| FEATURES: 1/400-second Compur-Rapid 
shutter with delayed-action timer, Kodak 
Anastigmat /.4.5 lens, eye-level finder. Makes 
22x 4¥%-inch pictures, costs $40. 


Sona 


een 








KODAK AUTO-FOCUS ENLARGER, MODEL B—The ideal 
enlarger for home darkroom —takes negatives up to 
4x6 inches, is adaptable to film or plate negatives, 
enlarges from 1% to 3% diameters, Complete with 
lens, Photoflood lamp, paper holder, table clamp 
and set of seven flexible metal masks. Price, $40. 









—when you want them 
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FAST ACTION | INDOORS AT NIGHT 





The eye-level 
finder frames 
the picture 
accurately 
when following 
fast action. 
When not in 
use it folds flat 
against side of 
camera. 
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The 4-section 
lens is a pho- 
tographic jewel 
... ahigh-qual- 
ity, high-speed 
anastigmat 
that ‘‘makes 
good”’ under 
difficult condi- 
tions. 












Metal spools 
make the Ko- 
dak Six-16 the 
smallest roll- 
film camera for 
its picture size. 
No bulky wood- 
en spools to 
take up valu- 
able room. 





EVEN IN THE RAIN 

















The Compur- 
Rapid shutter 
has nine 
speeds, from 1 
to 1/400 second. 
Has delayed- 
action timer so 
that you can 
get in the pic- 
ture yourself. 














when answering advertisements 


Kodak catalog, 
your dealer’s ... 
pany, Rochester, N. Y. 


Name 


City___ 


OE SS ere 


KODAK CATALOG 


Write today for your copy of the small 
1936 edition, or get it at 
Eastman Kodak Com- 











in this magazine. 












Much less than actual size 








Car Maintenance and 


Y ALTERING the speedometer slight- 

ly, you can provide your car with a 
novel speed alarm that will warn you the 
moment you exceed the speed for which 
it is set. As shown in the illustration, it 
consists simply of a movable needle or 
hand provided with a “cat whisker” and 
mounted in such a way that the speedome- 
ter needle on passing it makes contact 
and completes an electrical circuit to a 
buzzer. A knob conveniently located on the 
speedometer glass makes it an easy mat- 
ter to adjust the alarm hand to any speed 


imely Aids 
for Autoists 


Motor-Wise Readers Pass Along 
These Helpful Suggestions for 


oy 


Repairs 


desired. On tours, the 


alarm hand can be set 
at the speed indicated 
by the signposts along the road. Then, 
if you exceed the speed limit, the sound 
of the buzzer will warn you. As indi- 
cated in the diagram, one wire leading 
to the “cat-whisker” arm is the only 
electrical connection required; the 
metal speedometer cable providing the 
return lead or ground. The speed alarm 
is a big help when driving a newly 
overhauled car.—H. H. R. 


Homemade Solution “Oils”? Rubber Shackles 






MIXTURE OF ONE 
PART GLYCERIN AND 
TWO PARTS ALCOHOL 


RUBBER-BUSHED SHACKLE 


Glycerin and alcohol make a lubricating mix- 
ture that will not cause rubber parts to rot 


Handy Wrench Extension 
Made From Old Pipe 


A HANDY wrench extension for getting 
at nuts and bolts in out-of-the-way places 
can be made from scrap sections of pipe 
and old pipe fittings. It consists of two 
L’s, one nipple, one coupler, one length 
(eight to eighteen inches), and one short 
section flattened to an oval shape at the 
end. This flattened piece serves as the 
socket or holder for the handle of the 
wrench. With the extension, a wrench can 
be used in close quarters.—J. M. V. 





The wrench handle is slipped into the flat- 
tened end of this pipe to reach tight places 





StncE oil has a deteriorating effect on 
rubber, it is difficult to know just how to 
lubricate rubber shackles when they de- 
velop squeaks. About the best lubricant 
I’ve found consists of a mixture of alcohol 
and glycerin made up in the proportions 
of two parts to one. The alcohol, acting 
as a vehicle for the glycerin which is the 
lubricating agent, evaporates, leaving a 
protective covering on the rubber. The 
solution can be applied to the shackles 
easily with an ordinary oil can. An added 
feature of this lubricant is that it is in- 
expensive to make up.—C. W. 


NSTALL ON 


COWL WALL \ 
Uses Old Leather Gloves 
As Holders for Tools 


Here is a handy way to store spare 
spark plugs, extra lamp bulbs, and tools. 
Simply cut the front wrist section and 
thumb away from an old leather glove 
and bolt the glove to the front of the 
metal motor-cowl panel as shown. The 
fingers of the glove take the spark plugs 
or tools, while the remaining wrist portion 
serves as a flap. Being mounted under the 
hood, the parts and tools always will be 
handy and dry when needed. If desired, 
the ends of the fingers can be fastened to 
the cowl with cotter pins —A. H. W. 
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The drawing shows howto put a speed alarm 
on any ordinary airplane-type speedometer 


Easy Way To Silence 
Squeaky Door Hinges 


An ort can filled with penetrating oil 
and a hammer are the only tools you need 
to eliminate the most stubborn door-hinge 
squeak. First soak the hinge with the oil. 
Then, when the hinge parts are well cov- 
ered, tap the bottom end of the hinge pin 
with the hammer. This will force the oil 
around the pin where dry friction general- 
ly causes the squeak. The tapping causes 
the oil to work itself over the whole sur- 
face of the hinge pin.—W. C. F. 





Tapping the bottom of the hinge pin with a 
hammer forces the oil to all parts of the pin 
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| FOLDING CRIB FOR USE 











ON TRIPS FROM HOME 








a _ 
C cut FROM BROOMSTICKS 
46 foe & — 
© he 46'5— =| 
D cut FROM MOP HANDLES 

4 OF EACH REQUIRED) 


| 














HEN traveling, 

camping, or vis- 
iting, you can provide 
sleeping accommoda- 
tions for a baby or a 
child up to four years 
old by making a porta- 
ble crib like that illus- 
trated. 

Four legs of 2 by 
2-in. pine are shaped and bored with 7%-in. 
holes as at A and B, and eight round rails pre- 
pared as at C and D. Two pieces of extra 
heavy unbleached sheeting, one approximate- 
ly 25% by 94 in. and the other about 44 by 
7514 in., are cut from 2 2/3 yd. of 72-in. ma- 
terial and strongly sewn with a wide hem at 
each end. A bag of strong black drill is made 
to contain the framework while traveling. 

To assemble the crib, stand two of the legs 
(one A and one B) against the wall with the 
uppermost holes facing toward you and the 
lower holes facing each other. Thread one of 
the short members through the hem on one 
end of the narrow piece of sheeting and place 
this member in the inner top holes in the legs. 
Next place the four long members in the holes 
in the four legs. Thread another short mem- 
ber through the opposite hem in the sheeting 
and fit this in the two top holes in the legs 
away from the wall. The other two short 
members are then placed in the holes drilled 
for them in the legs and inside the sheeting. 
The last of these members should be sprung 
into place. One of the upper long members is 
then removed, threaded through a hem in the 
wider sheeting, and replaced. The sheeting is 
passed under the rest of the assembly, and the 
remaining upper long member is removed, 
threaded through the hem, and sprung back 
into place. A folded blanket should be laid 
across the bottom of the crib for additional 
warmth.—FrepErIcK W. Morton. 











To put up the crib takes only a few minutes 





Driver: ‘“‘What a fool I was to try to 
squeeze a few more miles out of these 
tires. They won't find me guilty of 
gambling on blow-outs from now on.” 
* * ~ 

Are your tires safe? Do you realize what 
havoc one blow-out can play with life, 
limb, car, and pocketbook? You be the 
judge and jury. Decide now whether it 
isn’t better to be safe than sorry —whether 
real blow-out protection isn’t a better 
investment than trying to squeeze a few 
hundred more miles out of tires that 
might blow out. 


Why tires blow out 


You know that 40—50—60 miles an hour 
is nothing for today’s cars. But do you 
know that these high speeds generate 
terrific heat znside the tire? That’s exactly 
what happens. Then rubber and fabric 
begin to separate. A blister forms. You 
can’t see it. You speed on. And all the 
time this invisible menace to your life is 
growing Bigger and BIGGER until, sooner 
or later, BANG! A blow-out! And after 
you’ve recovered from the shock the first 
thing you’re likely to say is ‘“‘no more tire 
gambling for me.” 

Don’t wait to see how serious and costly 
a blow-out can be before you equip your 
car with Goodrich Safety Silvertown 
Tires. Because Silvertowns have some- 
thing that no other tire in the world has 
—the Life-Saver Golden Ply—a layer of 
special rubber and full-floating cords, 
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DON’T GAMBLE! GET THE ONLY TIRE WITH 
GOLDEN PLY BLOW-OUT PROTECTION! 


scientifically treated to resist internal tire 
heat. By resisting this heat, the amazing 
Golden Ply keeps rubber and fabric from 
separating. It keeps blisters from form- 
ing. And when you prevent the blister, 
you prevent the high-speed blow-out. 
Remember, safe motoring depends on 
safe tires. So see your Goodrich dealer 
about a set of Silvertowns. They cost 
much less than other super-quality tires 


and they may save your life! o> 





HEAT CAUSES BLOW-OUTS. 
PREVENT THOSE 
BLOW-OUTS WITH THIS 
HEAT-RESISTING 
GOLDEN PLY 











Prove that you want 

to prevent accidents. 

"Go to your Goodrich 

dealer. Join the Silvertown Safety 
League—sign the Goodrich Safe 
Driving Pledge. As a mark of distinc- @ 
tion your Goodrich dealer will get ww 


for you absolutely free a Safety 
flector to protect you if your tail light goes out. 





League Emblem with red crystal re- 











Ty Goodrich SAFE Silvertown 


With Life-Saver Golden Ply Blow-Out Protection 
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YOU KNOW. 


MAYBE YOU THINK IT'S 
FUNNY— BUT THAT 
STUBBLE ON YOUR CHIN 
AT DINNER-TABLE DISGUSTS 
ME. YOU COULD SHAVE, 





















YEAH! WELL YOU 
TRY TWICE-A- 
DAY SHAVING 
AND SEE HOW 
YOU LIKE IT. I'M 
GOING 10 THE 
cus! 
































WE QUARREL ABOUT 
EVERYTHING! EVEN 
SHAVING! BUT, BETTY, 
BOB DOES LOOK SO 
AWFUL BY DINNER. 


GET Him TO 
USE COLGATE 
RAPID-SHAVE 
CREAM! ROY 
SAYS IT GIVES 
A “SKIN-LINE” 









































8IG 
BUBBLES 


big to get 
base of the 


kers. 









SHAVES LAST 
HOURS LONGER 









MOST LATHERS are 
made of bubbles too 


SHAVE THAT 
LASTS! 



















SMALL 
BUBBLES 
tt 





COLGATE RAPID- 


SHAVE CREAM makes 
to the tiny bubbles that 
beard! get clear down to 


Air pockets keep 
the soap film from 
reaching the whis- 
So the beard 
is only Aalf/-wilted. 


ONE WEEK LATER! 


COLGATE “’SKIN-LINE”’ 







the skin-line. Its 
rich soap film soaks 
your beard soft at 
the base. Makes your 
shaves last longer. 








FUNNY, WHAT WOMEN KNOW 
ABOUT SHAVING! IT'S A FACT. 
COLGATE ‘’SKIN-LINE” SHAVES 
DO LAST... 
THEY'RE AS SMOOTH 
AS SILK. 

AND NOT A TRACE 
QF IRRITATION! 
























LARGE TUBE 
100 SHAVES 
4 ¢ GIANT TUBE 

200 SHAVES 


















Craftwork exhibition of the Galesburg (III.) 


GUILD CLUBS 






Homeworkshop Club, held in a local store 


Show Unusual Summer Spurt 


WIDE variety of activities 
among clubs affiliated with 
the National Homework- 
shop Guild is shown by 


recent reports from club secre- 
taries. A number of groups have 
held unusually successful exhibi- 


tions, while others are busy making 

all kinds of craftwork projects to be dis- 
played at fall and winter shows. Although 
Christmas is many months away, several 
clubs have started constructing toys to be dis- 
tributed to needy children during the hol- 
idays. 

Cheyenne (Wvo.) Homeworkshop Club. 
The annual exhibit, which lasted for six days, 
attracted an attendance of 1,082. In the senior 
group, prizes were awarded as follows: first, 
Joseph Gaukel, for a cedar chest; second, W. 
C. Schlosser, alabaster lighthouse; third, P. V. 
O'Kelly, display of handmade, hand-painted 
birds in natural surroundings. Junior group: 
first, Robert McMullen, pair of book ends 
with a design, “Frontier Days’; second, 
Joseph Tipton, inlaid checkerboard; third, 
Ray Rorabaugh, metal desk lamp. First prize 
for the best collection in the junior group 
went to Gerald Wadleigh and second to 
Byron Hacker. The club held its annual ban- 
quet the final night of the show, and fifteen 
members of the Denver Homeworkshop Club 
traveled 208 miles to attend. Edward L. Kopp, 
Jr., secretary of the Cheyenne club, acted as 



















toastmaster. 


Fuirmont (W. Va.) 
Homecraft Club. Several 
‘ 
thousand persons viewed 4 


the club’s first hobby show, 


45 
which was held in the win- 


dows of a local hardware 
store. Although scheduled 
for only one week, the 


show attracted so much at- 
tention that it was extend- 
ed for a second week 
Coulee Dam (Wash.) 
Homeworkshop Club. Com- 
posed entirely of govern- 
ment employees of the 
U. S. Bureau of Reclama- 
tion, which is building the 
Grand Coulee Dam on the 
Columbia River, all the 
members of this club have 
home workshops and are 
actively turning out fur- 
niture and other articles 
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A. F. Darland, chief field engineer 
for the government, is building a 
large oak dining table and chairs 
of original design. C. E. Benjamin, 
inspector of building construction, 
is making an accurate scale model 
of the dam and power plant, to- 
gether with shiftable sections of 
overlay representing the original ground line 
before any excavation. O. I. Craft is build- 
ing a set of dining room chairs. Wendell T. 
Mulkey has constructed his own lathe, band 
saw, and many of his hand tools. The officers 
are Ross K. Tiffany Jr., president; E. Robert 
Hogan, vice president; P. R. Nalder, secre- 
tary. 

Los Angeles (Calif.) Union Railroad. The 
club has assumed the name of its model rail- 
way, which is located in Pasadena and has 
over 200 track feet of 1%-in. railroad, built 
to the scale of 1% in. equals 1 ft. Each mem- 
ber has a particular job to perform as fol- 
lows: M. W. Barker, general manager; W. A. 
Cooper, general superintendent; W. S. Hof- 
ford, assistant to general manager; K. A. 
Wald, treasurer; L. D. Cameron, chief engi- 
neer; H. Musgrave, signal engineer; E. H. 
Schoepfer, signal supervisor; W. F. Drain, 
yardmaster; C. A. Reisinger, construction en- 
gineer. There are also towermen, operators, 
section foremen, etc. 

Minneapolis (Minn.) Homeworkshop Club. 
Ray Jensen was reelected president at the an- 







Everett Barton, secretary of the Berkshire Homeworkshop Club of 
North Adams, Mass., working on his model of the Great Republic 
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nual meeting; Dan J. Sullivan is the new vice 
president; L. E. Burgan was reelected secre- 
tary-treasurer. Mr. Jensen is chairman of the 
cabinet making division and Mr. Sullivan of 
the ship model division. A luncheon and 
party closed the season, and no further meet- 
ings will be held until October. 

Fair Oaks (Pa.) Home Shop Club. There 
are ten charter members. Fred Bauer, Jr., is 
president; G. E. Chesler, vice president; Les- 
ter Neeley, secretary ; Fred Bauer, Sr., treasurer. 

Chickasaw Homeworkshop Club, Memphis, 
Tenn. Plans are under way for the second an- 
nual exhibit and demonstration to be held in 
conjunction with the Mid-South Fair... . 
At a recent meeting Guy Parks gave a dem- 
onstration and talk on upholstering. 

Sterling Hobby Guild, New York City. 
Meetings have been suspended for the sum- 
mer, but an ambitious program is planned 
for the fall including a membership drive, a 
series of at least twelve lectures by specialists, 
trimonthly showings of moving pictures deal- 
ing with scientific subjects, construction of a 
workbench and furniture for club, a competi- 
tion for selecting a club emblem, publication 
of a monthly bulletin, the obtaining of suit- 
able headquarters, and the beginning of classes 
in woodworking, photography, radio, basket 
making, and stamp collecting. 

Mansfield (Mo.) Homeworkshop Club. 
Officers are W. M. Young, president; C. W. 
Faust, vice president; R. D. Harris, secretary; 
David Benjamin, treasurer. 

Norfolk (Va.) Homeworkshop Club. There 
are fourteen charter members in this new club. 
L. M. Klinefelter is president; C. J. Chris- 
tensen, vice president; A. E. Jakeman, secre- 
tary-treasurer. 

Woodworkers Group of Philadelphia (Pa.). 
The club held its first hobby show recently 
and as a result was able to increase its mem- 
bership considerably. Officers are William 
Doyle, president; Clifford E. Cunningham, 
secretary; R. D. Johns, treasurer. 

Capital Homecraft Club, Washington, D. C. 
George A. Simonds has been appointed chair- 
man of the committee to arrange for the 
club’s second annual exhibit in the fall. Sub- 
committees are as follows: H. E. Middleton, 
location; Orrin Davy, publicity; J. Chlopicki, 
E. W. Parks, assembling of exhibits; Lewis E. 
Johnson, arrangement of exhibits; Ellsworth 
D. Jones, W. D. Lawlor, William B. Crowell, 
selection of judges; David Porterfield, solici- 
tation of prizes. . . . The club holds its busi- 
ness meeting on the second floor at 610 Ninth 
Street, N. W., on the first Tuesday of each 
month, and members of the National Guild 
visiting in Washington are invited to attend. 

Col. William H. Waldron Homeworkshop 
Guild, Missouri Branch, W. Va. CCC Com- 
pany 3540, S-71, recently formed this club 
and elected Capt. Franklin W. Patten as pres- 
ident; Frank Harrison, vice president; Wil- 
ford H. Rutherford, secretary; First Lieuten- 
ant M. M. Brown, treasurer. 

Fall River (Mass.) Homecraft Club. Albert 
Boutin has been placed in charge of a blue- 
print exchange service as he has approximate- 
ly 100 plans which may be borrowed by mem- 
bers. 

Cartier Homeworkshop Club, Montreal, 
Canada. Members are working on three model 
locomotives, the plans of which were made 
by Paul Denis, secretary. Several also are con- 
structing models of the Queen Mary and a 
harbor tugboat and its barge, which were 
described recently in PopuLar SCIENCE 
MONTHLY. 

Winfield (Kan.) Homeworkshop Club. Or- 
ganized recently, the club has elected the fol- 
lowing officers : Harold S. Wortman, president ; 
Oscar A. Zimmerman, vice president; Arthur 
J. Gifford, secretary; Ross Wilkins, treasurer. 
On the membership committee are Wilkins 
and Zimmerman; program, John A. Gesler, 
Gerald Tharp, and Joseph N. Wade. 

Garden City Homeworkshop Club, San 
Jose, Calif. The (Continued on page 84) 












ANOTHER DAY 
ON YOUR 



















cm ON, 
CHUBBINS, 
scaling CLIMB. 



































































































1 WANT TO TELL 
YOU ABOUT. I’M 


OF PA. BEFORE 
DINNER, 








AND MUCH AG [ LIKE 
THIS TRIP... 



































There’s good reason why Prince Albert is 
the world’s largest-selling smoking tobacco. 
P. A. is the “crimp cut” smoke... packs 
easier in your pipe, cakes nicely, burns 
cooler. P. A, is prime tobacco too — every 
last particle of it. Smokes sweet, mild, and 
tasty. Doesn’t bite the tongue. So get in 
on Prince Albert—the princely tobacco 
for pipes and roll-your-own cigarettes too. 
See our money - back offer below. CRIMP CUT 


LONG BURNING PIPE AND 
CIGARETTE ws en, 





SPR SR i as it es cas 


PRINCE ALBERT GUARANTEES SATISFACTION 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
_we will refund full purchase price, plus postage. (Signed) 
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< R. J. Reynolds Tobacco Co., Winston-Salem, N.C. 
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| WANT 
COLORS TO 
MAKE THE HOUSE 
LOOK NEW AND 
DIFFERENT 


THEN BE 
SURE OF THE 


SEE THE PICTORIAL COLOR CHART 


if you would erjoy seeing a display of 
fascinatingly different color schemes which 
will bring a new attractiveness to your 
home, be sure to visit your nearby dealer 
in Lowe Brothers painting and decorating 
materials. 

He will gladly show you the Lowe 
Brothers Pictorial Color Chart. You will 
see rich, invigorating exteriors and charm- 
ing interiors—all reproduced in actual 
paint. You will find it interesting and easy 
to choose a color combination which will 
make your house look new and different. 

What’s more, you can depend upon the 
known quality of Lowe Brothers paints, 
which contain approximately 90% film- 
forming solids, as against many “cheap” 
paints, which often contain as little as 37% 
film-forming solids—the rest being water 
and other evaporating liquids. 

Don't take any chances. Depend upon 
Lowe Brothers quality to insure maximum 
economy and enduring beauty. The Lowe 
Brothers Co., Dayton, Ohio. 

* 
Free: Illustrated book containing color schemes 
and helpful suggestions. Ask your dealer. 


owe 
elie °F 
PAINTS @® VARNIS HES 


Quality Unsurpassed Since 1869 











officers of this new club are A. F. Fortier, 
president; James Wilson, vice president; Jack 
Bergevin, secretary; John Kelly, treasurer. 

The Toledo (Ohio) Homeerafters. A mem- 
bership drive is being conducted. Officers for 
the year are E. C. Rohrbacker, president; 
Carl F. Hawkins, secretary; G. F. Travis, 
treasurer. The board of governors consists of 
Julius Raab, Paul Lambert, and Chester 
Snare. George M. McLeary is in charge of 
entertainment. 

Philadelphia (Pa.) Homecrafters Guild. 
Officers for the year are D. R. Rutter, presi- 
dent; J. W. Snyder, secretary; G. A. McHugh, 





An exhibit of inlaid pictures by G. N. Schalk 
of the Wood-Ridge (N.J.) Homeworkshop Club 


treasurer. On the governing committee are 
John Oliveras, William D’Ettore, and C. D. 
Jones. 

Gaylord (Kans.) Homeworkshop Club. 
Carl Motter is president; F. A. Grisier, vice 
president; A. E. Gledhill, secretary; Clifford 
Hays, treasurer. 

East Side’s Homeworkshop Guild, New 
York City. The club has rented a basement 
to be used as a workshop. Some of the 
members are building and erecting equip- 
ment while the others are working on a 
canoe, 

Galesburg (lll.) Homeworkshop Club. 
In order to get the members out to meetings, 
the officers have inaugurated an ingenious 
scheme of printing blueprints of interesting 
projects, sending half with the notice of the 
meeting, and distributing the other half at 
the session. 

Club des Artisans Amateurs, Trois-Riviéres, 
P. Q., Canada. The one-member monthly 
exhibition started last year continues to be 
an interesting feature. So far, more than 
twenty-five pieces of craftwork have been 
shown. The first annual exhibition was held 
in July, and plans are being made also for a 
midsummer picnic. 

Santa Monica (Calif.) Homeworkshop Club. 
Each member has agreed to make something 
to contribute to the club. . .. Moving pictures 
of lumbering in the Pacific Northwest were 
shown at a recent meeting, and Dr. Frank C. 
Clark, president, gave a lesson in carving. 
. . . Plans for the future include an exhibit 
at a local hardware store and a barbecue. 

Tri-City Homeworkshop Club, LaSalle, 
Peru, and Oglesby, Ill. Ray S. Lindenmeyer 
is president; Joseph C. Rucinski, vice presi- 
dent, and H. M. Cobleigh, secretary-treas- 
urer. Residents of the three towns are in- 
vited to join this new club. 

Manitoba Model Makers’ Club, Ninette, 
Manitoba, Canada. Eight outside patients at 
the Manitoba Sanatorium recently organ- 


NATIONAL HOMEWORKSHOP GUILD CLUBS 


(Continued from page 83) 


ized this club and elected W. E. McLeod 
president; H. Hutchinson, vice president; D. 
Fraser, secretary-treasurer. 

Sunset Social and Hobby Club, Brooklyn, 
N. Y. Officers are James Arnish, president ; 
Edward Korsberg, secretary; Charles Ward, 
treasurer. 

Lambert’s Homecraft Boat and Mariners 
Association, Chicago, Ill. A dinner dance was 
held aboard the club’s ship Sea Dog before 
discontinuing meetings for the summer... . 
At a recent meeting at the home of Presi- 
dent A. M. Majewski, plans were made for a 
two weeks’ camping tour. . .. A junior aux- 
iliary has been started under the sponsor- 
ship of the secretary, Capt. R. D. Lambert. 

Saginaw (Mich.) Homecraft Club. Mem- 
bers have started constructing teys to be 
given to the Salvation Army for distribution 
at Christmas. Meetings are being continued 
through the summer, and the club hopes to 
double its membership by fall. 

Kenosha (Wisc.) Homeworkshop Club. 
Officers are S. L. Severance, president; H. A. 
Link, vice president; W. W. Daniel, secre- 
tary; Fred Bullock, treasurer. There are 
seventeen charter members. 

Cedar Rapids (lowa) Homecrafters Guild. 
Milton Towner, retired manual training 
teacher, exhibited examples of chip carving 
and laminated work, some pieces being from 
twenty-five to fifty years old. R. L. Whelan 
displayed walnut silhouettes used as wall 
pieces. It was decided to discontinue business 
meetings during the summer, but to have in- 
formal sessions at members’ shops in order to 
continue the Christmas ’project of making toys. 

Columbia Homeworkshop Club, Paterson, 
N. J. The members have been making theirown 
saw tables. A competition is being planned 
in which the member turning out the best 
and most original article will receive a prize. 

Lackawanna Homeworkshop Club, Pen- 
ticton, B. C., Canada. Among the projects 
being made by members are a music cabinet, 
model of the clipper ship Sea Witch, midget 
racer and motor boat, garden cultivator, 
hunting knife, power saw, kitchen cupboard, 
table lamp, and examples of taxidermy. ... 
F. Suckling is club photographer. 

Miami (Fla.) Homecraft Guild. H. F. 
Loomis was awarded first prize of a band 
saw in the first annual contest. Other winners 
and awards follow: A. E. Deville, circle saw; 
J. M. Elliott, shaper; W. J. Haughey, wood 
carving set; Harry E. Cooper, artist’s kit; 
George W. Kosel, cans of paint; R. L. Bray, 
hammer. Prizes were donated by local hard- 
ware stores and the judges included J. I. 
Sowers, director of industrial arts in the 
Miami public schools; C. H. Rice, director 
of industrial arts, Homestead High School, 
and Charles Roman, superintendent of a lo- 
cal furniture factory. . . . The following offi- 
cers were reelected recently: James M. Elliott, 
president ; Seymour Brandes, first vice presi- 
dent; Will Smith, secretary, and Royce Chal- 
mers, treasurer. H. F. Loomis was elected 
second vice president and F. A. Brown, li- 
brarian. E. L. Day spoke on inlay work. 


MEMBERSHIP IN GUILD 
NOW OFFERED FREE 


Home workshop enthusiasts everywhere 
are urged to organize local clubs and join the 
National Homeworkshop Guild. Dues to 
this organization have been abolished, and its 
services are now given free to all clubs affiliat- 
ed with it. Complete information on how 
to start a club may be obtained by writing 
to the National Homeworkshop Guild, 347 
Fourth Avenue, New York, and inclosing a 
large (legal size) envelope, self-addressed and 
bearing a three-cent stamp. 
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WHITTLED WOODEN SHOES 
(Continued from page 74) 


used for coats. The pair of children’s sabots 
shown in one of the photographs have very 
soft and pliable white buck tops. 

The heel cap is brought around the heel of 
the wooden. sole and tacked in place, the flat- 
ter curve being the one tacked. Tack the toe 
leather at the sides first, starting at the heel 
line. Stretch the leather forward as you tack, 
until just at the front two overlaps or “tucks” 
are made, as shown, to form the toe cap. 

The Japanese clog, Fig. 3, is a sandal with 
toe peg and a pair of 1-in. high crosspieces 
nailed or screwed on the bottom. The cross- 
pieces were originally put on the sandals to 
keep them out of the mud. 

The German or Dutch wooden shoe must 


be made in three parts, as indicated in Fig. 5. 





The most familiar type ot wooden shoe—and 
the hardest to make—is carved from one piece 


Start again with the wooden sole, but make 
it about % in. wider all around than you did 
before. Then cut out a foot outline in a 
thicker piece (about 1 in. thick for a boy, and 
114 to 1% in. for a man), shape it on the out- 
side edges to match those of the sole, and cut 
the inside with a scroll or compass saw. The 
top element is another 1- or 1%-in. board, 
hollowed out as shown. It covers the foot as 
far back as the instep. Glue and nail or screw 
the pieces together, and when the glue dries, 
shape the shoe to the general shape illustrated. 
Then sandpaper, soak the outside thoroughly 
with linseed oil, and finish by painting or 
enameling. 

If you want wooden shoes just for orna- 
ments, make them of a single piece in any size 
from 1 in. to 6 or 8 in. long. The interior is 
hollowed out as well as possible with a knife. 
These make very attractive souvenirs, flower 
holders (for tulips in spring, for example), 
paper weights, pincushions, or knickknacks. 





GRAPHITE AS LUBRICANT 
HAS MANY SHOP USES 


OnE of the most useful nickel’s worth the 
home workshop owner can buy is a stick of 
bicycle-chain graphite. This may be applied 
to any part requiring lubrication where oil or 
grease would be undesirable. Some of the 
places where it is effective are: cross slides 
and lead screws of lathes, lathe chucks, vises 
and C-clamps, blade guides of jig saws and 
band saws, table-tilting and raising mech- 
anisms of bench saws, and exposed gears; in 
fact, any parts that are likely to pick up dirt 
and grit if lubricated with oil. Graphite is 
also better than oil for lubricating the tail- 
stock center of a lathe in both wood and 
metal turning.—CarL FROEN. 


MEASURING WITH CIGARETTES 

Ir No ruler is available, an ordinary cig- 
arette makes a handy and fairly accurate 
measuring rod. All standard brands are 234 
in. long, and because they are machine cut, 
the variation is less than 1/32 in. It is easy 
to estimate one half the length, which would 





| 


give 13g in., or one quarter the length, 11/16 
in. Four cigarettes laid end to end measure 11 


in—kK. F. KeirTuH. 





| DON’T need to tell baseball fans how im- 
portant the “clean-up”? (number-four) 
man is in the batting line-up. With three 
reliable hitters batting ahead of him, it is 
his wallops that bring in the runs. 


In my thirteen years of big league base- 
ball I have watched some of the most fa- 
mous “clean-up” men in the history of the 
game. But the other day in Boston I had 
the pleasure of seeing the ‘‘clean-up” king 
that gets my vote for the “‘all-time”’ honors. 
Strangely enough, this “‘clean-up” king 
isn’t a slugger at all. Instead of cleaning 
up the bases, this one cleans up faces. 

Here’s how it happened. While in Boston 
playing the Red Sox, I made an inspection 
trip through the Gillette Safety Razor fac- 
tory. There I discovered that what is true 
of baseball is also true of Gillette Blades. 
In baseball, the pick of the raw material is 
tried out, tested, and trained for the big 
league teams. At the Gillette factory I 
found that they buy only the finest steel, 
and put it through gruelling tests before it 
is made into Gillette Blades. 


For instance, like a rookie baseball play- 
er, Gillette Blade steel has to be hardened 








For Clean-up King 


I Nominate... 


By Lou Gehrig 


New York Yankees’ Clean-up Ace Makes 
Novel Choice for All-Time Honor 


and tempered.To do this, Gillette uses elec- 
tric furnaces,each one controlled by a device 
which can tell in an instant if the steel 
passing through the furnaces requires more 
heat or less heat. Faster than a speed-ball, 
the signal is flashed from the box to a great 
battery of switches, and the heat is raised or 
lowered accordingly. Then to make doubly 
sure that there is no possibility of error, they 
X-ray the steel with an electro-magnetic 
tester to detect hidden flaws. 


A good ball player has to have precision 
and accuracy, too... and that’s where 
Gillette chalks up a winning score. Grind- 
ing machines, adjustable to 1/10,000 of an 
inch give Gillette Blades shaving edges so 
keen you can’t see them, even with the 
most powerful microscope. 


These are some of the reasons why I 
nominate the Gillette Blade for all-time 
Clean-up King. For when it comes to 
cleaning up on stubborn bristles — with the 
greatest of ease and comfort —Gillette hits 
a home run with the bases loaded. Yes, Sir! 
—if baseball could only train players as 
accurately and efficiently as Gillette makes 
razor blades, we’d all bat 1000. 


With these important facts before you, why let anyone deprive you of shaving comfort 
by selling you a substitute! Ask for Gillette Blades and be sure to get them. 


GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS. 
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GLEAMING TILE WALLS 
AT LOW COST WITH 


MASONITE 
TEMPRTILE 


(WOOD-FIBRE BOARD) 


@ Building a new home? See these 
beautiful bathroom walls even the 
most modest budget will buy — with 
MASONITE TEMPRTILE, a wood-fibre 
board. Does away with hours of clean- 
ing. Makes the entire room cheerful, 
spotless, sanitary. 


And does it save money? It comes 





in boards, already scorecl, and costs so 
little that it ordinarily doesn’t amount 
to more than regular wall surfacing. 
A carpenter just cuts it to fit and nails 
it right into place. Then a painter 
comes in and finishes it. And that's all 
there is to it. 

But that’s just the start of the saving. 
MASONITE TEMPRTILE is grainless and 
moisture-resisting. It won't warp out of 
shape. The finish won't chip off and 
have to be touched up. And these 
walls will outlive lots of other materials. 

No house is too large or too small to 
be equipped with Masonitr. TEMPRTILE 
in bathroom and kitchen. Mail the 
coupon for free sample and complete 
information. 


GENUINE 
MASONITE TEMPRTILE 


Quartrboard 
insulating Lath 


Tempered Presdwood 
Structural Insulation 


MASONITE CORPORATION 
Dept. PS-9 

‘tt W. Washington St. 
Chicago, tI. 

Please send me a free sample 
and further details about 
MASONITE TEMPRTILE, the 
modern tile material. 





MASONITE | 


Name 
Address - —— . . . = 


City. 











OUR home workshop will give you con- 
siderably more pleasure if your work is 
planned in advance. To assist you, PoPULAR 
SciENCE MontHLy has prepared a wide va- 
riety of blueprints with working drawings of 
well-tested projects. If you do not see what 
you want in the list below, send a self-ad- 
dressed stamped envelope for our complete list. 
The blueprints, which have been prepared 
by experts, are 15 by 22 in., with a few ex- 
ceptions. They should be ordered by their 
numbers, which follow the titles and are in 
italic type. When two or more numbers fol- 
low one title, it means that there are two or 
more blueprints in the complete set. If the 
letter R follows a number, it indicates that 
the blueprint or set of blueprints is accom- 
panied by photographically illustrated in- 
structions, which supplement the drawings. 
If you do not wish this supplement, omit the 
letter R from your order and deduct 25 cents 
from the price given. The instructions alone 
may also be obtained separately, if desired, 
for 25 cents each. 


FURNITURE 





a CE, F enissiciarrcitinsistadeatcnaniianidiandincbauianins 25 
Colonial Writing Desk, 21.... eas as 
I 7 acs eaten ao 
End Table, American Empire, 241A.............. 25 
Fireside Seats (wood and metal), 266A........ 25 
Floor Lamp with Tripod Base, 243A........... .25 


Hanging Wall Cabinet, Colonial, 280A........ a 








RE, “RO TI, Bb ccciscistcsncissninscescsessnscies 25 
Magazine Rack, Ladder-Back Style, 250A.... .25 
Mirror Frame, 20 by 30 in., 246A.................. «25 
Modernistic Book Ends, Low Stand, and 

oS SSS ee 25 
Sewing Cabinets, Two, 1........... .25 
Smoking Stand, Modern, 238A .25 
WOGOE, BeOS Bent, BOB vocssccccrccccccsscccesssccsnsccesse a5 
Stool, Upholstered, 240A..........ccccccccccscseccsssssccees .25 
Table, Four-Leaf Card, 239A....... a ee 
ep By near 25 

MODELS 

{ Construction kits are available for) 

(some of these models. See page 92.) 
Airplane Racing Model, Twin Pusher (35-in. 

WENGE CIE yi ce encssncetisecissccnsisticcsnasiserie .25 
Baltimore Clipper (8-in.), wooden sails, 

iil scrpacsatndae ediiciecesseniaabnasascddesesseimiitahieidamai cai aaaciecedias .25 
Battleship Texas (3-ft. hull), 197-198-199- 

Sie sccccaniapnicidcaindintidianinanegneaniiiiinidiiamaimienines 1.00 
Clipper Ship Great Republic (31%4-in. hull), 

PS US =e 1.25 
Clipper Ship in a Bottle, 121-122.................. .50 
Coast Guard Patrol Boat (205%4-in.), 286- 

MUPOEEE siemavecitandaeaaiedsinsanicindidesiastadabadadidacavidteiabinas 75 
Constitution (21l-in. hull), 57-58-59-R.......... 1.00 
Freighter, Ocean (14-in.), 271............ccccccssccseee .25 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
Hartford, Farragut’s Flagship (3314-in. 

hull), special prints 221-222- 1.50 
H. M. S. Bounty (8%-in. hull), 254 a 
Mayflower (17%-in. hull), 83-84-85-R............. 1.00 
Motor Boat, Working Model (20-in.), 196... .25 
Nourmahal, power yacht (8%-in.), 276........ 25 
Liner—A quitamia (9-im.), 225......cccccccscseceeeeseeee 25 
Liner—California (12'4-in.), 25 Lo... ccccesceeseeeee .25 
Liner—Normandie (205%-in.), 264-265............. .50 
Liner—Queen Mary (10'%-in.), 283... .25 
Pirate Felucca (20-in.), 44-45-R..........::ccc0000 By i 


Workshop Projects 





Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R.... 























Roman Galley (19-in.), 138-139-R.....c..c0e0 
Santa Maria (18-in. hull), 74-75-76-R......... 
Seaplane, Tractor Model (30-in. wing 
OUR OF ccninenmenmminumnanite 25 
Stagecoach with Horses, 144-145-146-R......... 1,00 
Steamboat, Mississippi (19%%-in.),94-95-96-R 1.00 
Trading Schooner (17%-in. hull), 252-253 .50 
Tugboat, Harbor (113¢-in.), 284 ..........ccssccceee .25 
Tugboat, Water-Line (5 3/16-in.) and Barge 
ey OS eee .25 
Viking Ship (20%-in.), 61-62-R .75 
Whaler—Wanderer (20%4-in.), 151 to 154.... 1.00 
Winnie Maze, 4-ft. Flying Scale Model, 141- 
po: eoces ote 
Yacht Rainbow (7%-in. hull), 233 25 
TEOGIG CORR, SRI De cccvccccsecccsseseiscnnsee .50 
BOATS 
Canoe, 16-ft. Canvas-Covered Kayak, with 
ae ee SS: eee 1.00 
Combination Boat, 15-ft., for sail, outboard 
motor, or oars, 131-132-133-R............... 1.00 
Duck Boat, Canvas-Covered (13 ft. 6 in. 
long; weighs 60 Ib.), 279-R.............0004 .50 
Duck Boat, Folding, (13-ft.), 170-R.............. .50 
High-Speed Boat for Small Outboard Mo- 
2 ke SE eS US lL eee 25 
13-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
Geives ONG COLE), B67 BReercccesccecessscesscsees .50 
1514-ft. Runabout or “‘Sportboat”’ (outboard 
or inboard motor), 175-176-177-R.......... 1.00 
13-ft. Racing Runabout, 261-262-R............. 75 
Utility Boat for Campers (11 ft. 2 in. long, 
canvas covered; for rowing or out- 
ee eee .50 
RADIO SETS 
All-Wave Portable (battery), 217-R............... .50 
Amateur Short Wave Receiver, 1565...... .25 
Amateur Radio Transmitter, 183-184 .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130...........:c:00000 25 
One Tube (battery operated), 103. .25 
Seveen-Grid Bet, 10D ....<ccccccccrccsessrccessees 25 
Short-Wave Converter Unit, 137.........cccsscses0e 25 
MISCELLANEOUS and TOYS 
INN, Bi icicidicncaitenistsenisndstnsitonieiaasiiasexe ee 
Hand Loom, Four-Treadle, 268A-269A........ 75 
Microscope Kit, Portable, 220...........cccscseee .25 
POCMOIMEE Behe CRATE, Fi ocsncccicceccscssscesicacesssscses .25 
Projector for Photos and Pictures, 259A...... .25 
Toy Birds and Animals, Jig-Sawed, 56.......... 26 
Toy Drill Press, Lathe, Saw, etc., 113.......... .25 
Toy Dump Truck, Fire Engine, etc., 101..... .25 
Weather Vane, Ship Model Type, 66............ 25 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am inclosing 


RII. ini catia tai an eacgiicailaledsians ti idieleatiiiacda ial taaeaniaaad 


Street 


City and State.... ae a eee 
Please print your name and address clearly. 
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HEN it is necessary to plug holes in 
metals having a crackle paint finish, 
use sealing wax of the same color as the 
paint, and approximate the design by en- 
graving the wax with a scriber. The decep- 
tion will be practically perfect. 


A little bichromate of potash added to 
hot glue immediately before use will make 
it insoluble in water. 


Characters for identification purposes can 
be readily placed en steel and metal bars 
with rubber stamps and printer’s ink, and 
protected with a thin coat of shellac or 
lacquer. 


When driving dowels in dies or other 
metal components, mutton tallow is prefer- 
able to the oil-and-white-lead mixture com- 
monly used because it doesn’t dry out so 
readily. 


Sheet metal, like wood, has a grain. To 
prevent failures due to fractures, sharp 
bends should be made at right angles to the 
prain, 


GRACEFUL COFFEE TABLE 
Continued from page 66) 


The beauty of scrolls of this nature lies in 
a natural and free flow of one part from an- 
other. The points of contact must not be 
distorted, or the shape of the curve changed 
in assembling. The fact that brazing was 
used at these points in the table illustrated 
accounts for the absence of rivet heads; and 
this is perhaps the easiest method of assembly. 
The parts of the first leg are laid down in 
their proper relation to each other and heated 
on the upper edge; then the brazing rod is 
applied to the points of contact in the order 
as numbered. 

If riveting is the method of assembly 
chosen, the marked points of contact can be 
carefully center punched and drilled for 3/16- 
in. roundhead rivets. Contact No. 1 will be 
hardest to rivet, so should be done first. The 
round shape of the head may be retained by 
drilling a 14-in. socket in the head of a piece 
of scrap iron or by using a standard rivet 
set. With the socket held in a vise, the rivet 
head is rested on the socket and the rivet 
ball-peened to an oval shape on the other 
end. If the heads are placed on the sides of 
the stock where the numbers appear on the 
drawing, they will look most uniform. 

Each leg after assembly should be straight- 
ened and trued up to the sketch. They are 
then ready to be fastened to the top and 
shelf. The underside of the wooden parts 
should be laid off, and the screw holes drilled 
for '%4-in. No. 8 roundhead screws. The 
shelf must be attached by blocking it up to 
the right height on the bench and protecting 
its finished surface with a cloth padding. The 
top is then attached in a similar manner, and 
finally the band or ring is riveted in place 
between the legs at point No. 7 by bucking 
the rivet heads inside the scroll and peening 
the rivet ends from inside the ring. 
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A pimply skin made Nat hate to go places 












AW QUIT YELPING, 
WHAT'S THE IDEA —- KEEPING/ STEVE -I‘D GO FAST 
YOURSELF ALL TO YOURSELF) ENOUGH IF ONLY I 
THIS WAY 2? FRAN/S PRETTY DIDN'T HAVE THIS 
PEEVED AT YOU FOR TURNING] FACE FULL OF 

mat | DOWN HER INVITE 1-1 HICKIES - BUT GOSH- 
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I LOOK SO AWFUL-I- 
= ——_—— 












| Say FRAN - I'VE FOUND out y= Seams 
WHY NAT’S ACTING SO QuEER] POOR KID- HE 
AN’ STICKS HOME SO MUCH— | OUGHT TO EAT 
SEEMS HE'S ALL WORKED (FLEISCHMANN’S 
UP OVER THOSE HICKIES }/ YEAST-IT'S SIMPLY 
HE'S GOT MARVELOUS 
t //\ HOW IT GETS R1D 
pe NY “$q)] OF PIMPLES - STEVE 
——\\— 4 4+ WHY DONT YOU 
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A \ al | TELL HIM AGOUT 
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THEN WILL YOU GIVE HIM 

THESE ? TELL HIM |'VE HEARD | 
THIS YEAST JUST WRECKS } 
PIMPLES — AN' THAT'S iy 
A FACT... y 
















OH, ISN'T NAT IN, MRS, JONES?) THANK YOU, STEVE - !‘LL 
TELL NAT ALL YOU SAID 
AND |'LL MAKE SURE 

HE EATS “THESE YEAST 
CAKES REGULARLY 
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(/ A GEE-ICANT 
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IT’S REALLY 
ME I'm 
LOOKING 
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BES moet ty GOOD, ISN'T IT WHAT YOU AN’ 
\ ME AN FLEISCHMANN’S YEAST DID 
“MN, FOR OLD NAT — HE'S ACTIN’ 


1 LIKE A REGULAR GUY AGAIN 
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S EARLY all boys and girls 





Pimples make you miss 
out on Good Times 


are subject to pimples 
after the start of adolescence— 
from about 13 to 25. At this time, 
important glands develop and 
final growth takes place. Dis- 
turbancesoccurin the body. The 
skin gets oversensitive. Waste 
poisons in the blood irritate this 
sensitive skin. Pimples appear! 





Fleischmann’s Yeast clears 
these skin irritants 















_cleaes the skin 


by clearing skin irritants 


out of the blood 


( opyright, 1930, 





Standard Brands Incorporated 





out of the blood. 
Then, pimples go! 
Eat 3 cakes daily 
—one before meals 
—plain, or in a lit- 
tle water—until 
your skin clears. 
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/ CAN PATCH ROM “down under” in New Zealand 
comes this dinner-bell design. The carv- 


ings of the Maoris have been admired ever 


a since the time Captain Cook sailed in that 
THIS 7 OP with wild Polynesian archipelago, and by carv- 
ing this figure we can construct an orna- 


ment typical of their work. 
GENUINE Much of the wood may be removed by 
jig-sawing. Rounding the outlines and sand- 
ing are then the only operations to be done 
by hand. Even these may be done with a 
flexible shaft having routing cutters for 
carving and small, shaped sanding wheels. 
Good solid white pine is excellent for 
carving. The stock for the 
figure is 131%4 by 3 by % 
in.; for the base, 5 by 7 
by % in. Lay out the { . | 
patterns for these pieces, fa) 5 
O 













































using 1-in. squares on a 
sheet of paper. The pat- 
tern could be drawn on ((( | 
the wood itself, but in “Eo 
rounding the shapes, de- — | |sJuoue sete stem 
tail lines would be re- | { 


ad 





DUTH OP 
moved and have to be ||] “Soren” 


























redrawn. Keeping this in | ( 
mind, transfer the major | 
Damaged or leaky tops or rot- | Outlines to the surface of | ©) @ 
ted posts are easily repaired by | the stock with carbon . 
applying Plastic Wood firmly eis 
into cracks or holes — allow paper. ; 2 
to harden—sandpaper smooth. Follow the lines accur- 
Fabric patches can be cemented ately because Maori carv- 
over Genuine Plastic Wood. ings are truly symmetri- 
> © d “J — —_ 


cal in form. Small pro- 
MAKES 1001 REPAIRS jections of wood should 
be left at top and bottom auaannl 
; ‘ , . , of the pieces so that they 
Genuine Plastic Wood is used to | may . a tom ise : 


repair damaged or leaky automobile | ¢@tving board by nails | PINE | 
er Re Sena: through these waste parts. cial Se 

tops, broken furniture; reset loose | when the carving is com- | ) 

bathroom fixtures, loose casters; fill | plete but for these pro- a 





jections, they are sawed 








old screw holes, baseboard cracks, | of and the surfaces at . 
shelving cracks; replace wood rot, | these points finished. Be- [7 |7— 





. . ave cause of the irregular | 
fill holes around pipes and wiring; shapes, the carvings are 
leaky window frames, damaged wood, | better held this way than ; 
: : with a vise, which might also mar the soft 
cracks around bathtubs, floor cracks, | wood by crushing the fibers in places. 

loose handles; molding decoys or The only inside sawing is at the arms and 
ae : : mouth. Using gouge, chisel, and jackknife, 
fishing lures, repair broken toys, boat | pring the rough-sawed shapes to a curved 
and canoe repairs, etc. form. At this stage, the tattoo marks are 
traced on and then cut with a sharp knife. 
EASY TO USE You will no doubt pause at the three-fingered 
hands, but this is an oddity peculiar to Maori 
Genuine Plastic Wood is actual | carved figures. It honors the memory of their 





wood in putty form—when dry it is 
hard wood that can be worked with 
any wood-working tools—sawed, 
planed, turned on lathe, carved— 
will hold nails and screws perfectly 
without chipping, cracking or crum- 











1 SQUARES 





by PINE STOCK 


0.9 


FASTEN LEGS TO BOSSES 
WITH SCREWS 








bling. Adheres to any clean, dry sur- 
face—wood, metal, glass or porce- 
lain—is waterproof and weather- | 
proof; can be painted, varnished or 
lacquered perfectly. Plastic Wood 


comes in nine different colors to How to lay out the base, and an edge 
view showing the bosses for the feet 











match all finishes including white. 
Get your can or 
tube at any leading 


first wood carver, believed to have been cre- 
ated thus. This ancient warrior also has a 
battle scar on his tattooed chest and another 
at the side of his mouth. 

The back of the figure is left plain. Using 
as much leeway as you can, drill two con- 
verging %-in. holes in the roof of the figure’s 
mouth. Sand all surfaces free of tool marks. 

In making the base, leave the feet the orig- 







paint, hardware or 






variety store. 











| DINNER BELL CARVED IN MAORI STYLE 





inal thickness of the 
stock and carve both 
sides of the remain- 
der down to 5/16 
in. Slight bosses are 
left flat to which to 
fasten the legs of the 
figure with screws 
and glue. Run a 
small drill into the 
legs before fastening 
with screws so that 
there will be no dan- 
ger of splitting. 
Next is the fitting 
of the bell or gong. 
Ten-cent stores usu- 
ally have imported 
brass dinner bells 
that are just the 
thing. As shown in 
the photograph be- 
low, the handle is 
cut off 54 in. above 
the bell, and a hole 
is drilled through it 
for the hanging pin. 
The handle for this 
This Maori dinner bell particular bell por- 
is a good project for the trays a crane or 
beginner in wood carving ctork and makes a 
fine striker when the 
cut end has been rounded. Hang the bell on a 
brad so that it is placed correctly in the 
mouth. Then remove the bell and brad for 
convenience in finishing the wood. Color 
everything but the 
eyes a rich magenta 
or brick red, using 
weak paint. The eye 
pupils are black, sur- 
rounded with white. 
The striker is laid 
conveniently on the 
base of the com- 
pleted dinner gong so 
that you can give 
voice to your little 
Maori friend by strik- 
ing his brass tongue. 
This simple little 
carving project is quite 
easily and quickly 
made, yet forms an 
ideal gift at any time. 
The cost for materials Bell and striker 
is small.—D. W. P. cost only ten cents 


PREVENTING CRACKS IN 
CELLULOID WINDOWS 


CELLULOID windows in canvas boat cur- 
tains, tents, trailer flaps, and car curtains can 
be preserved with several coats of glue and 
transparent cellulose wrapping material. Ap- 
ply a thin coat of clear, transparent marine 
glue to the clean celluloid and paste a sheet 
of the cellulose wrapping material smoothly 
over it. Repeat the process until you have 
four thicknesses.—K. F. K 


BICYCLE AXLE USED AS ARBOR 


OccasIONALLy I have use for a work arbor 
to fit the 25/64-in. chuck attached to my 
motor shaft. For this purpose an old bicycle 
axle serves with surprisingly good results. Al- 
though the wheel hole is % in. and the axle 
5/16 in., the cone nut centers the wheel nice- 
ly. I have used it on scratch brushes and 
small grinding and polishing wheels with equal 
success.—MErTON BAILirF. 





To MAKE a lasting repair on a leaking gar- 
den hose, wrap a few layers of electrician’s 
rubber tape over the leak; then cover with 
friction tape for protection —J. F. M. 
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SMALL CORNER CABINET 
(Continued from page 64) 





Cutting grooves for shelves with dado head 
on saw table. Stop the cut before it runs 
through, and square up with hand chisel at 
front end. Note the reversed cross-cut slide 


these pads 14-in. thick gasket rubber is ideal, 
but heavy cardboard or a stack of newspapers 
will serve—anything to distribute the clamp- 
ing pressure and to absorb inequalities. 

The core can be made of two pieces of 
3/16-in. basswood three-ply board with one 
ply on each piece cut through at intervals to 
permit bending. These should be about 6 by 
8 in., with the outside grain running the long 
way. The veneer should be the same size with 
the grain running the short way. Cut the face 
veneer for both doors from the same sheet so 
the grain will match. 

In gluing up maple or any other light-col- 
ored or figured veneer, guard against the 
penetration of glue to the outside through the 
pores by mixing the glue rather thicker than 
usual and coating only the cores. This ap- 
plies particularly to burl and crotch cuts. 

Glue up each door in turn, using plenty of 
pressure as shown in one of the illustrations. 

The sides and shelves are then cut out and 
fitted together by the grooved-and-screwed 
construction suggested on the drawings. The 
doors may be fitted and pivoted on the metal 
pins through holes previously drilled in the 
shelves at the points indicated. Disassemble 
all parts for finishing, which may be done 
better “in the flat."-—Dona.p A. PRICE. 


STABLE HOLDS NECKTIES 


(Continued from page 65) 





The grooves to represent the siding are cut 


with a fluting cutter in the flexible shaft 
The bits are made by running thin wire 
through the head and forming rings on each 
end. Calfskin lacing 4% in. wide is used for 
the bridle leather. The straps are attached to 
the head with cement and small nails to rep- 
resent the rosettes on the bridles. The heads 
are secured to the barn with screws from be- 
hind. The bridle reins are then fastened to 
hitching rings on the side of the barn. 
The barn is given two or three coats of 
enamel. The horses are stained brown, and 
the “stars” in their foreheads are painted on. 
The barn may be hung on the wall by a nail 
or screw in the ventilator at the top, and the 
ties are merely drawn over the reins, which 
serve as loops.—D. C. MARSHALL. 
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GENERAL @@ ELECTRIC 
MAZDA LAMPS 


THEY STAY BRIGHTER LONGER 


Bulbs lacking the quality found in lamps made by General Electric grow 


dimmer and dimmer with use, waste current—cheat your eyes of needed light. 





GE... This is the mark that identifies General Electric dime lamps... the best 
| 10 cent value you can buy. 713, 15, 30 and 60 watt sizes. Try half a dozen today. 
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@ Do YOU know the satisfaction 
and saving in using GOOD tools? 
A really GOOD hammer and saw 
will start your hdme work shop and 
save their cost every month in the 
year. ATKINS “Silver Steel” Saws 
go on sawing and saving for years 
after cheap saws are thrown away. 
Don't start time 
and material and money on cheap 
tools. Make REAL savings and en- 


wrong—wasting 


joy your work with a_ genuine 
ATKINS saw. Start right — Ask 
Your Dealer to show you an AT- 


KINS SAW—made of “Silver Steel”, 
tempered and two-way taper ground 
to give a lifetime of satisfactory 


saw ing service, 


E. C. ATKINS & COMPANY 
428 S. Illinois St., Indianapolis, Ind. 


Send 10c for HOW-TO-DO- 
IT Book, shop layouts, fur- 
niture, making wood joints, 
where to get 525 plans, and 
illustrated home workshop 
saw catalog. 





E. C. Atkins & Co., 428 S. Illinois Street, 


Indianapolis, Ind. 


Enclosed 10c. Send HOW-TO-DO-IT Book to— 
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| am also interested in saws for 

















AMAZING VOYAGES IN TINY SAIL BOATS 


(Continued from page 31) 


takes expertness in seamanship, as well as in 
navigation, to make such voyages. And some- 
times, in spite of their skill, the round-the- 
world sailors meet disaster. 

Such was the fate that finally overtook 
Capt. Joshua Slocum, one of the first of the 
“Midget Magellans’ whose stirring adven- 
tures are recounted by Eric Devine in a book 
of that title, published recently by Harrison 
Smith and Robert Haas, Inc., New York 
City. After having blazed a trail around the 
world in his sloop Spray, he sailed one day 
from Newport, R. I., on a new voyage and 
was never heard from again. Crossing the 
steamer lanes on the way to the West Indies, 
he is thought to have been struck by some 
large vessel during a fog 





Tea at the captain’s table—Alain Gerbault 
with a gasoline stove of a type used at sea 


It was Slocum’s solitary round-the-world 
cruise, about the turn of the century, that in- 
spired many of the small-boat voyagers of 
the present day. After spending thirteen 
months rebuilding an old sloop for the pur- 
pose, this former sailing-ship master took 
Spray out of Boston, Mass., for Nova Scotia, 
and then crossed the Atlantic to the Azores 
in eighteen days. At Gibraltar, he was warned 
of longshore pirates in the Mediterranean and 
Red seas, so he turned back, and after forty 
days reached Pernambuco, Brazil. 


ASSING through the gale-swept Strait of 

Magellan, named for the famous explorer 
who first circled the globe, he met new haz- 
ards besides the weather. Lawless natives 
threatened to board and plunder the boat, but 
were foiled by ingenious defenses. Clothing, 
draped scarecrow-fashion in the cabin, con- 
vinced the robbers that Slocum had a com- 
panion. They waited till he slept, and slipped 
aboard; but he had strewn carpet tacks on 
the deck! These caused yowls that brought 
Slocum from his bunk with a shotgun. 

He went on, by way of various islands, to 
Australia, South Africa and back to Brazil; 
thence to the West Indies, and finally home to 
New England. In three years and two months 
he had gone 46,000 miles. 

\t times, Spray averaged better than 150 
miles a day. Like other good boats, she could 
hold her course without a helmsman. Slocum 
covered one 2,700-mile stretch in twenty- 
three days, and spent only three hours of that 
time at the wheel! 

Disliking navigation by means of celestial 


observations, Slocum nearly always relied up- 
on his chart, his compass, and his log line— 
a long rope towed astern with a blade at the 
end to make it spin, and a clocklike device 
registering the turns in mileage, as a sort of 
nautical speedometer. 

This method of navigation, called “dead 
reckoning,” always of value to the mariner 
between the times when celestial observations 
are taken, was used by, many old-timers al- 
most to the exclusion of other means. 

Slocum did carry a sextant, however. Once, 
when he had traveled forty-three days from 
Juan Fernandez Island, in the Pacific, with- 
out using it, he took a sight just to check up 
on his dead reckoning—and found that he 
was five miles off. An error of five miles in 
forty-three days! 


REMARKABLE feat of navigation of a 

different kind, saved the life of Capt. 
John Voss, another round-the-worlder, after 
a midocean tragedy, some years later. 

Sailing with one companion who served as 
mate, he met a storm the second day out of 
Suva, in the South Sea Islands. The mate 
went on deck at midnight and neglected to 
fasten himself with a lifeline. A huge wave 
suddenly engulfed the ship and swept him 
overboard! 

Voss quickly lowered all sails and threw out 
the sea anchor, a sort of canvas bag designed 
to drag in the water. But his shouts brought 
no reply. The man was lost. 

Then the Captain, alone on the ocean, dis- 
covered a menace to his own life. The boat’s 
only compass had gone overboard with the 
mate! 

For three weeks Voss, an old-time seaman, 
steered by taking daily celestial observations, 
and watching winds and currents—until he 
arrived safely in Sydney! 

His entire voyage was an amazing one. He 
had made his ship from an old Indian canoe, 
cut from a solid cedar log. The strange craft 
was thirty-eight feet long, and when fully 
loaded had a draft of only about two feet! 

Its seaworthiness was demonstrated when 
they had sailed just a week from the west 
coast of Canada. They encountered a storm. 
Voss turned the boat around, into the wind, 
and dropped the sea anchor from the bow. It 
dragged through the water with just enough 
pull to keep the ship meeting the waves prop- 
erly, and they weathered the gale with ease. 

Using a sea anchor during storms, as Voss 
did, was an important knack in the seaman- 
ship which took William Robinson, New 
England youth, safely around the globe in his 
little thirty-two-foot ketch, Svaap. 

One of the Pacific storms he weathered, 
hove-to and with the sea anchor out, was so 
violent that when he reached the island of 
Vate, shortly afterwards, he found the waves 
had nearly demolished the sea wall. 


OBINSON, who according to latest reports 

is in Tahiti, made the world trip with 

one companion a few years ago. Instead of 

skirting the lower tip of Africa, as most of 

the other small-boat sailors did, they per- 

formed the amazing and daring feat of sail- 

ing through the Red Sea, in spite of calms 

and the almost incredible phenomenon of a 
sandstorm—and pirates. 

They were captured twice, off the coast of 
Arabia. Once Robinson and his mate gained 
freedom by bribing a minor chieftain who 
didn’t like the Emir. Once they escaped be- 
cause their captors were unaware that Svaap 
had such a modern appurtenance as a ten- 
horsepower auxiliary motor! 

While the pirate craft which guarded them 
was nearly becalmed, they suddenly started 
the engine. A few (Continued on page g1) 
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| AMAZING VOYAGES MADE 
| IN TINY SAILBOATS 


(Continued from page go) 


shots from a gun which they had hidden 
threw the surprised Arabs into further con- 
fusion; Svaap headed straight into the slight 
wind, until pursuit was futile! 

An auxiliary engine might have saved the 
voyage of Erling Tambs from disaster of 
another sort, recently. But Tambs, a Norwe- 
gian journalist and an experienced seaman, dis- 
dained motors as corruptions of the pure art 
of sailing. He bought a forty-foot pilot boat 
which had been retired when power ships 
came into use. He refitted Teddy, as the craft 
was named, with his own labor, at a cost of 
nearly $2,500. Then, with his bride, he sailed 
on a honeymoon. 


EFORE a mishap ended the trip, they en- 

joyed about three years at sea and in 
various ports from Norway to Australia. 
Two children were born; when the first was 
ten months old, they rigged a canvas harness, 
fastened to a rope, to hold him safe while he 
played on deck. 

Disaster overtook them after they had gone 
as far as Australia, where the Teddy won the 
first trans-Tasman yacht race. They were 
rounding a rocky shore of New Zealand, 
when the wind suddenly died. A fast current 
was sweeping inward. An auxiliary motor 
might have overcome it. Tambs worked 
frantically with an oar, but in vain. All on 
board were rescued, but Teddy was smashed 
on the rocks. 

Tambs later confessed that he picked up 
pieces of the wreckage and kissed the planks 
goodbye. A man comes to love his boat. When 
the family returned to Norway, Tambs bought 
another double-ender boat, and recently sailed 
across the Atlantic to Newport, R. I., and back. 

A difficulty encountered by Tambs, and by 
most of the other Midget Magellans, was 
damaged rigging. One of the fiercest strug- 
gles against this hazard was made by Alain 
Gerbault on the world cruise he completed a 
few years ago. 

Gerbault, who is a wartime aviator, an 
engineer, and a professional tennis player, 
made the trip in a boat designed as a “racing 
cruiser’—but probably not meant for the 
strain of crossing oceans. The boat, Firecrest, 
was thirty-nine feet long, with a beam of only 
eight and a half feet and a draft of more than 
seven feet. She wouldn’t sail well alone, so 
Gerbault frequently had to heave to while he 
slept. He took 101 days to cross from Gibral- 
tar to New York. 

In a fierce storm, Gerbault saw a monstrous 
wave coming, and barely had time to climb 
the rigging before tons of water shut the ship 
below him from his view. When the boat 
fought her way back to the surface, the bow- 
sprit was hanging broken, battering and 
threatening to smash a hole in the hull. 


FTER that had been remedied, the shrouds 
loosened and the mast began to sway 
perilously. Gerbault climbed up, tied himself 
securely, and made repairs again. One by one, 
other pieces of equipment failed, and had to 
be repaired. The mast was the only part of 
the rigging which stood the entire voyage. 
That mast is now preserved, as a sort of 
memento, on a new thirty-four-foot boat, 
built for ocean voyaging, in which, according 
to latest reports, Gerbault is sailing among 
the South Sea Islands. He has another me- 
mento, also, of the first voyage: France 
awarded him, for his skill and daring, the 
Cross of the Legion of Honor. 

Possessed in common by all these sailors 
who rove the seas in tiny boats, is the knack 
ot meeting emergencies. Science has given the 
Midget Magellans vast aid, but they must be 
always ready with their own ingenuity—and 
their bare hands. 











HALF & HALF MAKES 
ONE SWELL SMOKE! 















Half & Half is a safe combination 
for any pipe. Cool as a bank-teller 
scanning your ten-spot. Sweet as his 
look that means it’s okay. Fragrant, 
full-bodied tobacco that won’t bite 
the tongue —in a tin that won’t bite 
the fingers. Made by our exclusive 
modern process including patent 
No. 1,770,920. Smells good. Makes 
your pipe welcome anywhere. Tastes 


ool” 
~ good, Your password to pleasure! 


Not a bit of bite in the tobacco or the Telescope Tin, 
which gets smaller and smaller as you use-up the tobacco. 
No bitten fingers as you reach for a load, even the last one. 


Copyright 1936, The American Tobacco Company 





HALE « HALF 














The Safe Pipe -Trbacco 


OR PIPE OR CIGARETTE 
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THE BEST HOME CRAFTSMEN 
USE THESE FILES 


Nicholson, Black Diamond 
and McCaffrey Files give you 
more for your filing dollar. 
They will help you do your 
best work. 

Having up to 3 times as 
many cutting edges per square 
inch these files cut faster. Re- 
serve cutting edges that go to 
work as old ones wear down 
make these files last longer. 

Try them at your home 
work bench. You'll see why 
the best craftsmen use them. 

At hardware stores every- 
where. Nicholson File Com- 
pany,Providence,R.I.,U.S.A. 













MADE IN THESE BRANDS 
NICHOLSON ** 
BLACK > DIAMOND 
McCAFFREY (&) 













PATENTS PENDING 





A FILE FOR EVERY PURPOSE 

























Here are the materials 
contained in our Coast 
Guard patrol-boat kit 
(marked 5S in the list 
below). The hull lifts 
are sawed to shape, and 
everything is provided 
for making an accurate 
scale model 20% in. 
long. The sketch shows 
the model as completed 





x 
EvervrHinc you need to make a beau- 
tiful scale model of the 165-ft. Coast Guard 
patrol boat recently described by Capt. E. A. 
McCann (P.S.M., July °36, p. 55, and Aug., 
p. 78) or to build any one of many other 
models may be obtained conveniently and in- 
expensively in our construction kits. The pa- 
trol-boat kit is illustrated above and is marked 
5S in the accompanying list. 

Each kit contains a complete assortment of 
raw materials, carefully selected by an ex- 
perienced model maker. A certain amount of 
preliminary shaping has been done on practi- 
cally all the hulls, and the other materials are 
of such sizes and shapes as to make it easiest 
for you to work them into their finished 
forms. 

The models that require the least work and 
fewest tools are those designed for the Pop- 
ular Science Model-of-the-Month Club. In 
an intermediate classification are the models 
listed under the heading “Simplified Ship 
Model Kits.” Our standard models are larger 
and more advanced, although by no means 
beyond the ability of any painstaking and pa- 
tient beginner. Several of the standard models 
are worth $100 or more when finished. 

All of our kits that are still available are 
listed below. Each kit is accompanied by the 
necessary blueprints or instructions. 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20\-in.....$7.40* 
D. Spanish galleon, 24-in..............:00 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartford, steam-and- 

sail sloop-of-war, 33 %-in. hull........ 8.45* 
Q. Privateer Swallow, 12™%-in. hull.... 4.95 
V. Clipper Sovereign of the Seas, 20%-in. 

RUNNIN acinanxAuhaticmnsihaucehianaedimndgucataasainuaseed 4.95+ 
Y. Trading schooner, 17'%-in. hull...... 4.90t 
2S. U. S. Navy Destroyer Preston, 31™%4-in. 

Ree ae ae 5.95* 
3S. Constitution (“Old Ironsides”), 21-in. 

MUUIUE - ciindiccnsiicisanatianmccdimapanisamiachcexemceadin 6.50* 
4S. Clipper ship Great Republic, 31'%-in. 

ree eee 
5S. Coast Guard patrol boat of new 165-ft. 


Full-hull model, '% in. scale, the 


class. 


Learn Model Making 


WITH OUR CONSTRUCTION KITS 


MODEL-OF-THE-MONTH KITS 





M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 61%-in. .75 
©. Liner $8. St. Louis, 19-ii..cccciccecesse 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 

alee RRS ESI BER Ree ee Recent ee .50 
Z. H.M.S. Bounty, 11%-in 1.50 
1M. Show boat, illuminated, 14-in.......... 1.50 
2M. Ocean freighter, 14-in............... ; 1.50 
3M.Yacht Nourmahal, 8%-in............04 1.00 

SIMPLIFIED SHIP MODEL KITS 

F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 


MISCELLANEOUS 


No. 4. Solid mahogany book trough 22% 
in. long, 9% in. wide, and 2434 in. high over all. 
Ready to assemble, with finishes..............+. 5.30* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.75* 


No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included..............000++ 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, instructions, etc........... 1.00 
Norte: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 





Popular Science Monthly, 
353 Fourth Avenue, New York, N. Y. 


Pama onmee mhe Cl. Ge Ty ei vvnscccccdstsciececscccs 


I will pay the postman the price shown above 
plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.). 


Name 


POSE csccersve 


City State 
(Print name very clearly.) 
If you prefer to send your remittance with 
this order, we will pay delivery charges. Re- 
mit by money order, check, or registered mail 
This offer is made only in the United States 
and Canada. 
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COPPER-COATED HAMMER 
GIVES LONG SERVICE 


HE use of copper hammers is often re- 
quired in shopwork, but those ordinarily 
purchased become battered out of shape in a 


very short time. Discarded ball-peen ham- 
mers with chipped faces 


can be faced with copper 
as shown in the accom- 
panying illustration to give 


more satisfactory results. 
The steel body provides 
support for the copper 


face, and the life of the 
composite hammer is sev- 
eral times that of the pure 
copper tool. From the cost 
standpoint, the faced ham- 
mer is much cheaper. 

The old hammerhead is 
heated until red hot and 
placed in ashes to cool. It 
is then ground or ma- 
chined at both ends in such 
a way as to give the cop- 
per faces adequate support. 
The copper coating is applied by using an 
acetylene torch and some heavy copper wire, 
after which the new faces are machined or 
ground to size.—W. C. 


HALF-TONE ENGRAVINGS 


77) 








1. Chipped ham- 
merhead. 2. As 
ground. 3. Coat- 
ed with copper 


(Continued from page 


water and allow the ink to dry, and the half- 
tone screen is completed. 

Fasten the screen into the back of the cam- 
era extension box so that it will be as near 
the ground glass as possible, both being par- 
allel. The inked side of the screen, of course, 
faces the ground glass. 

Making half-tone exposures. You can now 
set the camera up in front of the photograph 
to be made into a half tone. Both must be ab- 
solutely free from vibration. To insure this, 
a solid table or bench can be used for mount- 
ing both the camera and the copy board. 

With the lens diaphragm open, focus the 
photograph sharply on the ground glass. Next, 
slowly close the diaphragm, meanwhile close- 
ly examining the image on the ground glass 
with a strong magnifier, such as a linen tester. 
When the diagonal cross lines of the screen 
come sharply into view, open the diaphragm 
slightly until the cross lines change into a pat- 
tern like that of a checkerboard. This is the 
correct setting for making a single exposure 
half-tone negative. A spot of glycerin on the 
ground glass will make it easier to judge when 
the checkerboard pattern has been obtained. 

The time required will be somewhat more 
than it would be without the screen, and the 
best practice is to keep a record of exposures. 
Since contrasty “process” plates or films are 
used, they must be developed with a contrast 
developer. Aim to obtain a negative in which 
the dots are entirely opaque and the clear 
parts entirely transparent. 

After you have made a few exposures and 
find it easy to make a good half-tone nega- 
tive, it can then be printed on zinc, etched, 
and nailed to a block to form the finished 
“cut.” The method used for carrying out 
these operations will be described in a con- 
cluding article, to be published next month. 


WIRE COIL STRENGTHENS HOSE 
USED FOR SUCTION LINE 


WHILE working with small suction lines, I 
had considerable trouble caused by the col- 
lapsing of the hose. Not wishing to increase 
the size of the hose, I solved the problem by 
winding a coil of wire so that it would just 
fit inside the hose. Although very fine, the 
wire furnished enough strength to withstand 
the suction and still provide the required 
flexibility—MontTe E. KAHLBAUM. 
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LESS 
MOTOR DRIVE 








Weight 
310 Ibs 
Crated | 


| 1936 model 91%” x 3’ Work- 
| shop Bench Lathe with Hori- 


South Bend Lathe, complete 
necessary attachments, 


$985 
zontal Countershaft, 4 h.p. reversing 
motor, switch, and belting as shown. 


EASY PAYMENT PLAN 


You may install any size or type of 


with all 
chucks, 


tools, etc., on South Bend’s new easy 
payment plan which requires a small 
| down payment and a small amount 
| each month, Write us for full details. 


| ew 1936 Medel 
| Gouin SOUTH BEND 


9x 3’: WORKSHOP 









yu FOR THIS 24- PAGE 


Shows and describes in detail 
this new 1936 Workshop Lathe 
in 8 different drives and 4 bed 
lengths. 
anyoneinterestedin metal work- 
ing lathes. Sent Postpaid, Free! 


SOUTH BEND (/%Ecision 


A BACK-GEARED SCREW- 
CUTTING PRECISION LATHE 
THIS new 1936 model 9” x 3’ Workshop Lathe 


is a precision lathe capable of handling the 
finest, most accurate jobs in manufacturing 
—in the tool room, home workshop and 
automotive machine shop. 


10 new features include: (1) Twin Gear Re- 
verse for right and left hand threads and 
Automatic Carriage Feeds; (2) Ball Thrust 
Bearing on Headstock Spindle; (3) New Im- 
proved Tailstock—and seven other important 
improvements. 


38 practical attachments; many new, are 
available to use with this lathe for milling, 
grinding, draw-in collet chuck work and 
other manufacturing and machine shop 
jobs. Write for catalog shown below! 


SOUTH BEND LATHE WORKS 
838 E. Madison St. South Bend, Ind., U.S.A. 
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Free Book! 
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Make the “First Quart” test! Drain and refill with 
| Quaker State. Note the mileage. Prove for your- 
| self that you do go farther before you have to add 
the first quart. The retail price is 35¢ per quart. 
Quaker State Oil Refining Company, Oil City, Pa. 


GO FARTHER. 


BEFORE YOU NEED A QUART 
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NOW/S/ASA ELECTRIC 
CURRENT BILLS 





int falf with... 
MagicNew Midwest Kadio 
ELECTR Ik-SAVER! 











This exclusive Midwest feature cuts 
radio wattage consumption as much 
as 50%—results in Midwest 16 and 
18-tube radios using no more current 
than ordinary 7-tube sets 
—enables them to 

operate on voltages 
. as low as 
a@~, 380 volts. 








Gives You {& TUBES... 


5 WAVE BANDS...9 402200 METERS 


.. ELECTRIK-SAVER... 
PUSH BUTTON TUNING... 

AUTOMATIC AERIAL ADAPTION.. 

DUAL AUDIO PROGRAM EXPANDER 


al _ pays FREE triar 
SAVE for g 


| | WA ay 
DIRECT FROM FACTORY om 


VERYWHERE tin 
radio enthusiasts 
are praising this amaz- 
ingly beautiful, bigger, 
better, more powerful, super 

















(ites Tue 







selective 16-tube S-band radio. Out-performs 
$200 sets on point-for-point comparison. Before you 
iy, write for FREE 40-page 1937 catalog. Why pay 


1ore?. Before you decide, you have privilege of 
ying out any Midwest radio you select, in your 
wn home, on 30 days FREE trial. 


85 Advanced Features 
Scores of marvelous fe atures, Many exclusive, explain 
west super per a rmance and thrilling world-wide 
all-wave performar . . enable the “Air Tested” 
lwest to bring in » died nt foreign stations on chan- 
nels adjacent to loc als, with full loud speaker volume. 


Youcanswitch inst intly frc m American programs... to 
Canadian, police, amateur, commercial, airplane and ship 
broadcasts . . . to world’s finest foreign programs. Powe 
erful Triple Twin tubes (two tubes in one!) —give 18- 


tube results. Dual Audio Program Expander givesaliving, 
vital, realistic quality to voice 
and music reproduction. 


No middleman’s profits to pay 























—you buy at wholesale price 
direct from factory ... sav- 
ing 30% to §0%. Increasing 
costs mean hi ther prices soon, 
Take ad antage a Midwest's 
sensational values. As little 
as 10c a on pa ys for your 
Midwest . . and you can 
try it out in your own home 
on 30 days FREE trial! Youare 
triply protected with: Foreign 





eception Guarante e, 


Back 









Guarantee, 








Pree ¥O-DAY TRIAL OFFER eve 
40-PAGE FOUR-COLOR Pree CATALOG 











MIDWEST RADIO CORP. a ae 
Dept.C-59, Cincinnati, Ohie alien fhe 
Without obligation on my part, send me your new |" Pere on 
PREE catalog and complete details of y wera when desling direct 
30-day PREE trul offer. This is NOT an order. [ith fectory by mail. 
Nome ‘ = 
Addres a aa 














GETTYSBURG CANNON IN MINIATURE 


(Continued from page 73) 


The slotted piece (also 1/32-in. metal) with 
the metal strap linked to its looped end is 
slipped over the screw and fastened by the 
wing nut. The screw was taken from an old 
dollar watch, and the nut was also a part of 
the watch filed down to %-in. with a small 
piece of metal soldered to it to serve as a 
wing. The strap is made of wire links holding 
the %-in. square tin links together, each link 
having the ends bent over a piece of wire to 
form a loop at each end. The top loop of 
each link is bent out, and the bottom link is 
bent in the opposite direction. The long link 
that is bradded to the underside of the tongue 
has a loop on both ends to hold the straps 
for both sides of the tongue. All the fittings 
are duplicated on both sides of the entire 
carriage except the chain, the hook near the 
axle, and the clip for the chain ring. 

The tongue strap (1/16 by %4-in. metal) is 
bent around the axle and drilled as shown. 
To make this look as though it is bolted on, 
make ™%-in. squares of 1/16-in. metal, drill 
1/16-in. holes in the center, and nail them in 
place with 1/16-in. roundhead rivets or es- 
cutcheon pins. By drilling holes in the wood 
slightly smaller than the rivets or pins, the 
imitation bolts can be driven without danger 
of splitting the wood. 


HE elevating screw is made by soldering 

a tube 7/16-in. long around the end of 
a 1%4-in. No. 10 machine screw and drilling 
four 1/16-in. holes evenly spaced around the 
circumference for the grips or handles, which 
are 34-in. lengths of 1/16-in. wire filed to 
shape in a lathe chuck. The plate can either 
be built up by soldering a piece of metal to 
the 1/16-in. plate or filed to shape from a 
solid piece of %4-in. stock. The solid piece is 
best as it will not come apart when drilled 
and tapped to fit the No. 10 screw. The 
angle can be obtained by laying the plate in 
place on the tongue and filing the round 
center part to horizontal. The plate is best 
drilled and tapped after being nailed in place 
so that its center is 44-in. from the flat end 
of the barrel when the barrel is raised to its 
highest plane. 

The sides of the carriage are cut from 
14-in. wood, and rounded at the rear. These 
sidepieces are banded with 1/16 by %-in. 
strips of sheet metal as shown. The top is 
held in place by imitation boltheads made by 
cutting flathead nails off short and filing the 
heads down to 3/16-in. diameter in the lathe 
chuck. The front end is held in place by six 
3/16-in. roundhead rivets. (See front view.) 
The band is flattened at the end where it 
bends around the ™%-in. radius at the bottom. 
The rear ends of the top and bottom bands 
are rounded the same as the wood. 

The bearing caps are metal strips 1/16 by 
14-in., bent around a piece of 7/16-in. round 
stock to form a semi-circle, and the ends are 
bent out and cut off 34 in. from the inside 
edge of the circle to form caps measuring 
1 3/16 in. from end to end. The rounded 
ends of the caps can be made by soldering 
small pieces of wire across each end and fil- 
ing to the desired shape. Each end of the 
bearing has a 1/16 by %-in. slot cut in it to 
fit over the hook-and-eye lugs, which are 
filed to the shape shown from 1/16-in. sheet 
metal and put in place by drilling 1/16-in. 
holes through the bands and wood to re- 
ceive them. 

The rings for the chains are made ot %-in. 
round metal filed to shape. One is soldered 
to each bearing cap and two are driven into 
each wooden side, just a little below and to 
the sides of the bearing-cap edges. The caps 
are chained to the rings below the hook, and 
the eye pins which project through the caps 
are chained to the rings below the pins. Four 


small pieces of chain about 1 in. long are 


needed. The eye pins are pieces of 1/32-in. 
wire with a small loop on the end for fasten- 
ing the chain. 

A is a % by 5/16-in. 
metal with a 3-in. length of %-in. outside 
diameter tubing soldered to it. This is 
bradded in the space indicated on the drawing. 

B designates the hand rings on each side 
of the carriage, which are made of 1/16-in. 
wire bent to form the letter D and are held 
in place by two pieces of wire flattened at 
the end and bent around the straight part of 
the D to form a hinge. These hinge wires are 
driven into holes as indicated. 


piece of 1/16-in. 


HE offset hooks are made by bending 

1/16-in. wire to the shape shown and 
soldering them in the holes drilled in plates 
of 1/16-in. sheet metal filed to shape and 
with holes drilled in the center to receive the 
No. 4 bolts. The chain hook fastened to the 
No. 4 bolt near the axle is filed to the de- 
sired shape from 1/16-in. sheet metal. 

Place one side in position on the axle, tight 
against the tongue, and drill the holes for the 
No. 4 bolts, using the holes in the tongue as 
a guide to insure getting the holes in line. 
Remove the drilled side and repeat the same 
process with the opposite side. 

You are now ready to bolt the sides in 
place. For bolts I used 3-in. nails after filing 
the heads down to 3/16-in. diameter and 
threading the ends well back with a No. 4 
button die. For nuts I used No. 4 hexagon 
nuts filed square. Put both sides on the axle, 
leaving a 34-in. space between the tongue and 
the sidepieces. This 34-in. space is taken care 
of by %-in. lengths of %-in. dowel with a 
hole drilled in the center so they can be 
slipped on the bolts and used as spacers. Six 
of them are needed. The bolts are put in 
place with the nuts on the right side of the 
carriage. The front bolt has a small washer 
under the nut; the chain hook is placed under 
the nut of the center bolt; and the last bolt 
has an offset hook on each end. 

The bottom straps for the sidepieces are 
put on in the same way as the tongue strap 
was, using imitation bolt ends with square 
nuts. The wire loops, which hang on the 
loops bent on the ends of the sidepiece bands, 
are fastened with 1/16-in. rivets with a small 
imitation hexagon nut on each end to repre- 
sent small hexagon bolts and nuts. These 
hexagon nuts should not be more than 3/16 
in. across the greatest diameter. 

The barrel can be cast from a wooden pat- 
tern or turned from solid stock on the lathe. 
I chose the latter, because it is easier to get a 
good even polish on the metal. For this I 
used brass. I made the ears or pivots by 
turning 7/16-in. brass rod down to % in. on 
the ends and threading them to fit into holes 
drilled and tapped into the barrel to a depth 
of 3% in. I placed 5<-in. washers of suitable 
thickness with %4-in. holes between the 7/16- 
in. diameter pivots and the barrel. The side 
of the washer that rests against the barrel 
will have to be filed and scraped to fit the 
round surface of the barrel. 


HE chain fastens to the clip on the 

tongue by a small ring. The other end is 
linked to the hook arrangement shown in 
the side view. The hook is made of 1/32-in. 
wire and measures 7@ in. over all. Another 
length of chain, both ends of which are 
linked to the other end of the hook, is hung 
on the hook just back of the axle. 

The pile of cannon balls and the mounting 
board are optional. The balls are 7/16-in. 
ball bearings soldered together. It is necessary 
to make a frame to hold the first layer to- 
gether while soldering. To fasten the balls 
to the board, I soldered a No. 8 machine 


screw to the bottom (Continued on page 95) 
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FOR LIGHT MOTORS, AUTOS, 
ACTION POINT OF TOOLS, 
HINGES, LOCKS, STOPPING RUST ON TOOLS, ETC. 


NEW LIFE 


LUBRICATES—CLEANS—PREVENTS RUST 


(NEW DELTA TOOLS 


Save Time, Money and Labor 


: Thousands of home work- 

. shops, factories, builders, 
farms are using these new 
compact, portable, rugged 
and efficient motor-driven 
tools. They stand the heavy 
grind of continuous use—yet 
are astonishingly low priced. 
Many new features and im- 
provements. Complete DELTA 
line includes: Circular Saws, 
Scroll Saws, Lathes, Jointers, 
Shapers, Band Saws, Grinders, 
Drill Presses—and fu!l line 
of accessories. Send today for 
big 48 page FREE Catalog. 
Dept B936DELTA MFG. CO. 

600-634 E. Vienna Ave. 
Milwaukee, Wis. 


EAT ALS Per 
HEAT IZ* Der 


nnnnh Wi ; 

, AMAZING INVENTION—New Radi- 
ant Heater. Burns 96% air. 
Makes its own gas. No piping. 
Noinstallation. Gives roomful 
of clean, healthful, penetrating heat, 
like sunshine, for 1'4 cents an hour. 
Hotter than gasorelectricity, at 1-10th 
the cost. Easy to light and operate. 
Nosmoke. No soot or ashes. No odor. 
Portable—carry it anywhere. Low 
priced. Guaranteed. 


eed 
30-DAYS’ TRIAL 
Liberal Offer. Ry it 30 days 
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mr at our expense. Write at once 
for special, introductory, low-price 
: offer and no-risk trial opportu- 
nity. No obligation. Send today. 
4 Ou THE AKRON LAMP CO. 
_ 859 High Street, Akron, Ohio 
WOOD for HOMECRAFTERS! 
Save money on fancy native and beautiful for- 
eign veneers . . . walnut burl, crotches,’ stump 
wood, gun stock blanks, etc. Also plywood and 
i veneered panels. Free Catalogue. Special offers. 
sg BUY DIRECT FROM MANUFACTURER 
yy _NICKEY BROTHERS, INC., Dept. P.S., Memphis, Tenn. 
i Automobile Racing NEW BOOK 


( Fourth Edition) 

Nine Chapters—66 illustrations, dirt, midget and cham- 
pionship cars and drivers. How to build cars and bodies 

14 working drawings. Converting 
stock cars to 135 m.p.h. racers. 
Answers all questions on speeding 
up cars, balance, speed, revs, rules, 
specifications, track records, etc. 
Postpaid $1.00. C.0.D. $1.13. 
Order NOW. Ray Kuns, Dept. D, 
Madisonville, Cincinnati, Ohio. 
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GETTYSBURG CANNON 
(Continued from page 94) 


of the pile and tightened it down with a nut 
on the underside. The wheels are fastened to 
the board by small clips bent over the rim 
and bolted to the board, and the tongue is 
drilled and tapped for a No. 8 machine screw, 
which is screwed in from the bottom of the 
board. 

All the wooden parts are light gray; the 
metal parts, black. The barrel in the model il- 
lustrated, being brass, was polished and given 
a coat of clear lacquer. 


ALTERED MARKING GAUGE 
CUTS INLAY GROOVES 








EGINNERS are often at a loss as to the 

easiest way to inlay bandings. What is 
known as a “scratch stock” is commonly used 
to cut the grooves, and a similar tool can be 
made from an inexpensive marking gauge. 
After removing the marking pin from the 
gauge, place two screws in the end of the 
wooden bar to hold the cutter, as shown. The 
cutter is a short piece of old band-saw blade 
(or other tool steel) with new teeth filed in 
one end. For narrow grooves, make several 
cuts. Wider grooves are made with two cuts, 
and the waste chiseled out—E. A. Bower. 


BALL HANDLE IMPROVES 
COMMON T-WRENCH 


TwIRLING a T- 
shaped speed wrench, 
just before the nut 
tightens or after it 
has been loosened, 
may be facilitated 
by building up one 
end of the handle 
and welding on a 
short rod, with a 
metal ball on the 
outer end—J. C. 


NAIL KEEPS BED SLAT 
FROM FALLING DOWN 


WoopeN bed slats, which are often too 
short and as a result slide sideways and fall 
to the floor with a clatter, can be kept in place 
by driving a nail in one end of each slat and 
allowing it to protrude so that the slat will 
just drop into place. Even if the piece does 
shift somewhat, it still cannot turn at an an- 
gle sufficient to let it fall out. 





HAND DRILL SERVES AS SMALL 

LATHE FOR MAKING MODELS 

THE model maker in a city apartment usu- 
ally finds it impractical, if not impossible, to 
use machines. A small electric hand drill set 
in a small vise clamped to a table edge can, 
however, do duty as a lathe for small projects. 
Satisfactory work can be done in tapering 
spars, turning guns, stanchions, and the like, 
by setting the piece horizontally in the chuck 
and using a narrow chisel, files, and sand- 
paper.— JOHN HINTERNHOFF. 








PIPE GAVE THE 
P cate A / / 
BUCK FEVER: 





OYS, we see no sport in gassing 

deer with a gooey old pipe filled 
with garlicy tobacco. But we see a lot 
of pleasure in a well-kept briar packed 
with a gentle, fragrant blend like Sir 
Walter Raleigh. We've put a lifetime 
into mixing this rare combination of 
well-aged Kentucky Burleys that 
wouldn't nip a baby’s tongue or a 
doe’s nose. Sir Walter’s got a delight- 
ful aroma all its own. Buck up and 
join the happy herd of Sir Walter 
Raleigh smokers. You'll have the 
world eating out of your hand! 
(Full tin, with heavy gold-foil wrap 
for freshness, at the unbelievably low 
price of 15¢.) 






























FREE booklet tells how to make 
your old pipe taste better, sweet- 
er; how to break in a new pipe. 
Write for copy today. Brown & 
Williamson Tobacco Corporation, 
Louisville, Kentucky. Dept. Y-69 
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. Sani-Flush 


A pirty, clogged automobile radiator is an 
unnecessary annoyance. You can keep a 
radiator as clean as new and free of 
obstructions. Sani-Flush does it for ten 
cents, in very few minutes. 

Just pour Sani-Flush in a dirty radiator. 
Run the motor (directions are on the can). 
Drain. Flush once. And refill with clean 
water. That does the trick. 

Sani-Flush won't injure aluminum cylin- 
der-heads, radiators or rubber fittings. It 
is safe. You'll find it in most bathrooms for 
cleaning toilet bowls. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores—25c 
and 10c sizes. The Hygienic Products Com- 


pany, Canton, Ohio. 
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CAUSTIC 


KEEPS RADIATORS CLEAN 








AND EVERYTHING 
IN RADIO! 





who build their own radio and radio 
devices will find this carefully com- 
piled catalog invaluable. It lists thou- 
sands of items, sets, parts, tubes, kits, 
etc; approved parts so that you can 
build your own pet circuits, parts for 
all kits described in this magazine; 
short wave apparatus; public address 
equipment and a huge selection of 
radio merchandise of all kinds... all 
at lowest Wholesale prices. Write for 
FREE copy today. 
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Radio Experimenters, Hams and Fans | 
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This stroke will expose the surface in an al- 
most dry condition for a quick inspection, 
which will prevent rubbing too far before set- 
ting aside for further hardening. Wash clean 
with a sponge and wipe with damp chamois. 


N ONE of the accompanying photographs 

is shown a rubbing table made from the 
base of an obsolete drafting stand. The pres- 
ent top is smoothly covered with heavy gauge 
galvanized iron and rotates for convenience, 
but can be clamped rigid if desired. Such 
equipment is invaluable in the home work- 
shop. On the stand are placed the materials 
required for rubbing—a number of clean, old 
rags free of buttons or snaps; one or two 
rubbing brushes of different sizes; rubbing 
felts of various sizes and thickness; and two 
shallow pans like cake tins to hold crude pe- 
troleum oil and FFF pumice stone (triple fine 
or triple floated). A bottle of polish for the 
final clean-up is the only other essential. In- 
cidentally, a man’s old felt hat with the 
brim and crown cut into various sizes and 
shapes is excellent for rubbing turned work 
of all kinds. 

One of the real problems in rubbing is that 
of complete mechanical cleanliness. A bit of 
infinitesimal grit on the surface of a rubbing 
pad may so score or scratch the varnish that 
another coat is the only possible answer. To 
avoid this, see that all pads are scrubbed clean 
with a brush and gasoline first and then lay 
them down only on an absolutely clean surface. 

Again, see that the pans are freshly cleaned 
and the oil strained through a piece of cloth 
as it is poured into the pan. Rubbing felts 
may be purchased as English (cheap grade), 
London (good grade), or Spanish (extra 
quality) in 4 by 3 by 5 in,.% by 3 by 5 
in., 1 by 3 by 5 in., or any size desired. Intheend 
it pays to buy Spanish white felt; such pads, 
if properly cared for, kept clean, and stored 
in a flat and clean can, will last a lifetime. 

Keep pads for water rubbing and oil rub- 
bing entirely separate. Never attempt to 
make one serve two purposes, for to do so 
will produce a glaze on the pad that will be 
almost impossible to remove, and will cut 
and scratch a varnish surface. 


HE next problem concerns itself with the 

pumice stone, a ground-up form of volcanic 
rock. Each grinding of the dry rock is floated 
over tanks of water, allowing the finest to 
float on to the second tank, where partial 
settling occurs to produce FF or twice floated ; 
and the finest ground material is carried 
along on the surface to the third tank where 
it finally settles to produce FFF. Previous to 
use, this pumice stone should be inclosed 
loosely in a double thickness of cheesecloth, 
sifted on to a clean paper, and put into a 
sugar sifter such as can be purchased in a 
ten-cent store. This provides a quick but 
clean method of distributing the pumice over 
the work previous to rubbing. 

For turned work, a rubbing brush is dipped 
into the oil, then touched against a paper that 
has been dusted freely with pumice. Hold 
the brush by the far end to prevent spatter- 
ing while the work progresses. Rub around 
the sharply turned parts and lengthwise along 
the plain, unbroken portions. Use a piece of 
thin hat felt dipped in oil and pumice to com- 
plete the rubbing. Thumb off frequently 
the long way of the work to check the quality 
of the rubbing, which should be carried only 
far enough to produce a clean, level surface 
free of nibs, scratches, or brush marks. Then 
dip a handful of clean white cotton waste or 
rags in water, squeeze fairly dry, and without 
adding any fresh pumice pick up the oil rub- 
bing sludge left from the pads. Working as 
nearly in one direction as the character of 





A SATIN FINISH FOR YOUR FURNITURE 


(Continued from page 75) 


the work permits, rub the surface to pro- 
duce the satin finish so much desired. 

In rubbing a flat piece such as a table top, 
a somewhat different procedure is in order. 
Wet the top with oil, sprinkle evenly with 
pumice stone, and cross rub the ends to cut 
level. Next rub from end to center, reversing 
the top from time to time. This will remove 
any traces of end cross rubbing and the 
double rubbing in the center is much desired. 
Thumb off frequently with a lengthwise 
stroke only and check against the light to 
see that all nibs are cut level. Use the rubbing 
brush to rub beaded or molded edges, then 
rub with the cotton waste dipped in water. 
Last of all, use a clean pad of waste wet with 
water to rub the face of the top with a stroke 
of even pressure. Wipe clean in the length- 
wise direction only with a damp cloth and 
polish with a dry cloth. Inspect against the 
light, spot rub with the pad where necessary, 
dipping the pad in the oil only and without 
adding any pumice stone. Rub out once more 
with the wet waste as left from the first rub- 
bing and reclean when through. 


SSEMBLE the table frame and top, if that 

is what the job happens to be. Then wipe 
and clean up with an oil polish. This may be 
prepared in a quart jar as follows: 3 parts crude 
oil, 2 parts paraffin oil, 1 part turpentine, 2 
parts denatured alcohol, 3 parts water, and 1 
part butter of antimony. Add in the order 
given and slowly beat in the alcohol, water, 
and butter of antimony with an egg beater. 
While using, shake well from time to time. 

Apply the polish freely to a soft piece of old 
cotton flannel wrung out of water, and use 
evenly and quickly on the entire piece. Then 
clean up with a dry cotton flannel. These 
cloths should be washed with soap and water 
after use and put away to dry because they 
greatly improve with use and washing. 

In many cases water rubbing is preferred 
to oil methods because it is faster, produces 
a harder, brighter surface, and is cleaner. It 
requires more skill on account of its cutting 
speed and should be undertaken cautiously at 
first. A set of separate rubbing equipment 
is required. The only departure, however, 
from the standard oil-rubbing practice is the 
fact that the water-wet cotton waste is dipped 
into crude oil to rub out the water pumice 
sludge left on the work as the final rub out. 


N RUBBING work in general, dissemble 

wherever possible, then reassemble for the 
final clean-up and inspection. In the case of 
the sideboard illustrated, the door panels 
were rubbed first; then the top and bottom 
rails; then the lock and hinge stiles respective- 
ly, the strokes being cut sharply across at the 
joint lines to clear out cross rubbing marks. 
Next the main body of the sideboard was 
rubbed out; the drawers taken out and rub- 
bed; the top edge of the drawer front shel- 
lacked to prevent sticking; and the runners 
rubbed with a paraffin block and replaced 
Then the top was rubbed. Last of all, the 
headboard was rubbed and replaced, and the 
entire case spot rubbed and polished as 
shown. When one considers that this piece 
appeared to have been dropped off a truck 
at high speed when brought in, it will be un- 
derstood how a careful finishing job will re- 
store furniture to its original color, lovely 
graining, and beautiful appearance. 

It must be borne in mind that there are 
no short cuts in hand finishing high-grade 
work. Eternal inspection, vigilance in the 
manipulation of tools and materials, complete 
understanding of the processes involved, as 
well as a sense of good housekeeping—these 
are the price demanded to produce work in 
which the finisher can take justifiable pride. 
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MICROSCOPE REVEALS 
FACTS ABOUT MOSS 


(Continued from page 49) 


which grow up from the protonema strands. 

After the protonema has started to spread, 
little swellings appear here and there. These 
grow into buds which eventually develop into 
upright stalks from which grow small leaves, 
pointed and very green. These branches sent 
up by the hiding protonema are the ‘moss 
plants” most people know. 

The leaves make interesting objects for 
microscopic study. They are of relatively 
simple construction, you will find, and con- 
sist of a mass of chlorophyll-filled cells laid 
side by side, much like the bricks of a pave- 
ment. Along the center is a thickened area, 
composed of compact, thick-walled cells. This 
probably is a stiffening member, and the fore- 
runner of the elaborate system of veins found 
in leaves of plants higher in the scale of bo- 
tanical life than the moss. 


HE tips of the leafy branches, or the tips 

of smaller branches extending from them 
develop into rosettelike structures in which 
are concealed the sexual organs of the moss 
plant. The male and female organs may be 
found in separate stems, or on the same stem, 
depending on the kind of moss. 

The male stems, which bear the antheridia, 
or male organs, usually are smaller than the 
female. The group of antheridia in the center 
of the stem is surrounded by a rosette of tiny, 
ereen leaves. These rosettes sometimes are 
called moss flowers, although they are not 
flowers at all, because the antheridia are yel- 
low or orange-colored. An antheridium, or 
male sex organ, resembles a tiny club. There 
is a short stalk, on the tip of which is an oval 
or nearly oval bulb. This bulbous object is 
the sperm case, which splits open at the end 


when the sperm cells inside are to be re- 
leased. 
The female stems, bearing the archegonia, 


also have a cluster of leaves at their tip, which 
must be separated with dissecting needles in 
order to reveal the female organs. Each organ, 
or archegonium, resembles a tiny, globular 
bottle with a long neck. Like the male organ, 
it is made up of numerous cells. In the older 
archegonia, the necks are open, and there are 
egg cells in the bulbous bases. 

Now, when the sperm cells.in the male or- 
gan are fully developed, they wait until the 
moss plant is made wet by a shower or by 
dew. The water-soaked sperm case bursts 
open and the tiny sperm cells, each equipped 
with two cilia or “tails,” swim out into the 
world. These two-tailed sperm cells, which 
swim about like tiny animals, are distinguish- 
ing features of the bryophytes, a group of 
plants of which moss is the best-known ex- 
ample. 


\ HEN a swimming sperm cell reaches the 

neck of an archegonium, it makes its way 
down to the bulbous base, where it joins the 
egg cell; this produces an odspore or sexual 
spore, which starts to grow immediately. The 
lower part of this odspore develops into a 
base or foot, which becomes firmly anchored 
in the tip of the leafy branch. In fact, the 
branch grows up about it, holding it securely. 
Then from the upper part of the odspore 
there develops a long, slender filament, on the 
top of which is the podlike case or capsule in 
which asexual spores are developed. You can 
trace the growth of this spore-bearing plant, 
or sporophyte, by dissecting tips of leafy 
branches during various stages of its develop- 
ment. 

Notice that a hoodlike covering, called the 
calyptra, forms over the growing sporophyte; 
and that, as the filament grows upward, it 
breaks this calyptra loose and carries it up- 
ward, where it remains perched on the spore 
case like a monk’s (Continued on page 98) 
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-.. But Still a Smaller 
Margin of Safety Than 
Pennzoil Motor Oil 
Gives Your Car! 


Do you put oil in your car and 
forget about it? Then don’t take 
chances. Get Pennzoil, an oil 
you can trust! 

An exclusive refining process 
gives Pennzoil its amazing Tough 
Film, many times stronger than 
your motor ever needs. Result: 
Up to 50% savings on oil — an 
extra mile or two per gallon of 
gas — and as much as 90% less 
valve and piston ring trouble! 










Member Penn. Grade Crude Oil Assn. Permit No. 2 


Parachute cords are tested to support FIVE 
TONS. Yet Pennzoil provides a greater ratio 
of protection against motor strains than these 
cords give the lives of stunt jumpers. 


Get the same oil from your inde- 
pendent Pennzoil dealer, and cut 


driving costs three important ways. 
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Does many jobs speedily, easily—grinds, ; 
drills. engraves. sharpens, routs, carves, oes ee 
polishes, ete Universal motor—-about lication in the 
20,000 R.P.M.—-plugs in any light Detailed descrip- 
socket A.C. or D.C. Handles as lightly tion of hundreds of 
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amazing strength and power Oilless ing necessities, most 
self alig x ball thrust bearings. sng necess » 
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utility tool set $5.75 extra. Send for 


L.L. BEAN, Inc. 


250 Main Street 
Freeport, Maine 


FREE | BLUEPRINTS 


Duco Cement makes more happy landings 
for your flying model. Strong, easy to use, 
Vi light in weight, quick-drying. Send red disc 

LAIRD from 25c tube for free working plans— 


free Craftsman’s Handbook. 


DREMEL MFG. CO. 
Dept. 119 Racine, Wis. 











choice of Laird 400, Navy Hell Diver, Akron 
Fighter, Winnie Mae. Du Pont, Dept. A-4, 
Wilmington, Delaware. 
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Get far away PENETRATING POWER without any Color 
or Distortion with this new ACHROMATIC TELESCOPE $ 


A bargain offer that defies competition for! both high pe and low price. Agiantin perform- 
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the thing. Our labora- 
tory long ex rimented 
before perfecting the 
telescope offered here. 


WOLLENSAK Achromatic Internationally Known Telescopes 


The name **WOL ~¥ =NSAK”’ is a monument for highest quality and craftsmanship in the telescope world. We point with pride to the offers 
listed below. Each has: Chromium-plated draw tubes and attractive body assuring permanence and durability, The smooth acting, true 
fitting tubes permit quick focusing and perfect alignment at all times. Leather cases, FREE with each. 














this new model is just 
Model pictured hes nickel plated tubes, ribbed body of lndeuts uctible fibre. OROER BY NUMBER tos. < 


Number Power Diameter of Length Length Draw Field of View Weight Price 
Objective Extended Closed Tubes at 1000 yds. 
109B 10x Pe 14% 534 3 33 yds. 7 oz. $ 7.50 
109C 15X i! 185, 612 3 25 yds 12 oz. 10.00 
109D 20 ! 7 16” 2454” 2! yds 17 oz 12.50 
SEND NO monty— Mention Telescope desired by Numb er and Price. Pay postman price, plus postage or send check or money order and 
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How NATURAL 
IODINE Builds 
Worn-Out, Pale, 
Sickly Folks Into 
Strong, Red- 
Blooded Men 

and Women! 


Kelpamalt, New Mineral Con- 
centrate from the Sea, Rich in 
NATURAL PLANT IODINE, 
Feeds Starved Giands— Must 
Build Rich, Red Bicod, Put on 
Lbs. of Solid, “Stay-There” 
Flesh, Give Steady Nerves and 
Day-Long Energy in First Week 
or Trial is Free! 
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Here's new hope and encour- 
agement for thousands of even 
naturally skinny, weak, worn 
out, haggard-looking men and 
women whose energy and 
strength have been sapped by 
overwork and worry, who are 
nervous, irritable, always half 
sick and ailing. Science says 
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these rundown conditions is 
“GLANDS STARVING FOR 
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STRANGE FACTS ABOUT MOSS 
REVEALED BY YOUR MICROSCOPE 


(Continued from page 97) 


hood, until it falls off. While the typical 
spore-bearing plant consists, as you have dis- 
covered, of a foot, a slender stem, and a spore 
case or capsule, a given specimen may lack 
some of the parts. Sometimes the stem is not 
present, and at other times the foot cannot 
be found. The spore case, however, is always 
there, as it is the important part of this 
phase of the moss plant’s life cycle. The 
spores produced in this case germinate to form 
the protonema, and the life cycle is repeated. 


O SEE clearly how the moss leads a dou- 

ble life, look again at its life cycle. The 
asexual spores grow into a network of fila- 
ments resembling algae plants. From these 
there rise leafy branches which bear sex or- 
gans. These sex organs join in reproducing an 
odspore. Thus one chapter in the moss plant’s 
history is complete. 

Then the odspore grows into a leafless, cap- 
sule-bearing plant which, without the aid of 
sexual equipment, produces a new collection 
of spores. Here the other personality of the 
moss plant is seen. These asexual spores, when 
they germinate, produce a generation of leafy 
plants. 

Note that the leafless growth that develops 
from the odspore is a distinct, separate plant, 
although it appears to be a continuation of 
the leafy structure. It is entirely separate even 
as far as its activities are concerned, and uses 
the leafy stalk only as an anchorage and 
source of nourishment, much as a parasite 
plant lives on its host. You can observe the 
way in which the sporophyte is held by the 
leafy branch by slicing a number of branches 
with a sharp razor blade until you are lucky 
enough to cut one in exactly the right place 
to reveal the cell arrangement. 

The moss plant is a good example of the 
way generations are alternated in the plant 
world. One generation is produced by the 
asexual spore from the spore-producing plant. 
The other is produced by the sexual spore 
from the leafy, sexed plant. 

In this complication of structures and ac- 
tivities, you can find much interesting micro- 
scope material. Most of it can be examined as 
simple preparations in water. 

To obtain specimens of the algalike growth 
in the field, cut a small cube from a bed of 
moss, going deep enough to include a consider- 
able amount of earth. Place the piece in a 
test tube, fill the tube half full of water, and 
shake it vigorously. Pour out the muddy 
water, refill the tube, and shake it again. Con- 
tinue this until all the earth has been washed 
away. Then place a bit of the green filament 
mass in a drop of clean water, and examine at 
fifty to 350 diameters. 


O EXAMINE the entire moss structure— 
the two complete plants—you need only a 
hand lens magnifying seven and a half to ten 
diameters. The green leaves are placed in a 
drop of water and a cover glass is added. 
Their cellular arrangement can be seen at 200 
diameters, and the structures of the individual 
cells, including nuclei, chlorophyll bodies, and 
the like, usually can be seen at 400 diameters. 
The tips of the leafy branches, showing the 
nale and female organs and the developing 
spore-bearing plant, are examined at moder- 
ate powers. The sexual organs are revealed 
by merely removing the leaves surrounding 
them. The developing odspore can be drawn 
out with needles and examined separately. 
Among the most interesting parts of the 
spore-bearing plant are the spores and the 
capsule in which they were formed. Try to 
find an unopened spore case that still is cov- 
ered by the hoodlike calyptra. Take the ca- 
lyptra off, and you will find that the spore 
case has at its tip a caplike structure or lid, 





already mentioned. This is 
called the operculum. It can be removed 
easily with a needle. You can spend an in- 
teresting ten minutes studying it. 

Along with the cap of the spore case you 
frequently can find a ringlike object made 
of a series of cells strung together like the 
beads of a necklace. This usually drops off 
when the cap is removed, and sometimes 
writhes around like a tiny worm, especially 
when it comes in contact with water. The 
opening of the spore case, covered by the 
overlapping teeth, can be studied best if it is 
cut away from the remainder of the case with 
a razor, and mounted so that the teeth show. 
Sometimes it is difficult to make good prepa- 
rations of these teeth from fresh spore cases. 
Try soaking an old, blackened case in water 
or a solution of lye water until it becomes 
softened. Split it open from end to end, and 
mount in water. 


the “dunce cap” 


IS fun to grow your own moss under lab- 
oratory conditions. Make a field expedition 
and collect a considerable quantity of moss, 
being sure to get some that is bearing spores. 
This is not at all difficult. Obtain one or more 
shallow flowerpots or similar containers, and 
fill them with earth. To kill fungous material 
that might be present, and would give trouble 
later, place the pot in an oven and bake it for 
two or three nours, at a fairly high tempera- 
ture; or else sterilize it by steaming in a dou- 
ble boiler or similar arrangement for a simi- 
lar length of time. Set the pot in a saucer of 
water, and sow the spores, which you pre- 
viously have pressed out of their cases on a 
clean slide. Jar or blow the spores from the 
glass, so that they fall on the earth. Or hold a 
bunch of ripe spore cases above the pot, and 
jar the spores loose with a needle. Lay a sheet 
of glass over the top of the pot. 

The earth will get enough moisture from 
the saucer, to which you must add water 
from time to time. Before long, you will see 
the surface turn green from the growth of 
algalike filaments. In about twenty days, per- 
haps sooner, leafy moss plants will appear. 
These, after a time, will develop sexual organs. 

You can control the production of odspores 
by the way you water your moss garden. As 
long as the plants themselves are not wetted 
directly, but receive moisture only from the 
saucer in which the pot is resting, the egg cells 
will not be visited by the sperm cells, because 
the sperms have to have water in which to 
swim. When you want to raise the second 
generation of moss plants, set the pot in water, 
or otherwise flood it, for two hours. Then 
return it to its saucer, and wait for the spore- 
bearing plants to develop. In this way you 
can control the production of new generations 
of moss, and have on hand material showing, 
at the same time, different degrees of develop- 
ment of the sporophyte. 


SPRAY BANS MOSQUITOES 
FROM OUTDOOR MEETINGS 


Discovery of a mosquito-repelling spray 
that will keep the insects away from outdoor 
gatherings, such as carnivals, picnics, open- 
air theater audiences, and lawn parties, has 
been announced by scientists of the New Jer- 
sey Agricultural Experiment Station. A power 
sprayer is used to scatter the liquid as a fog 
over grass, ground, and shrubs, half an hour 
before the assemblage is to take place, and it 
is declared effective against both common and 
salt-water mosquitoes. The formula includes 
kerosene, pyrethrum extract, and water, to- 
gether with a chemical called sodium laurel 
sulphate. Originally developed to kil: mosquito 
larvae, it has been found to be toxic to adult 
insects. 
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DEAR HARRY: Just a note to let you 
know that I received the castings 
for the BENCH MILL that I ordered 
from the LEWIS MACHINE TOOL CO. 
I've only put in a few hours on 
it so far, but the iron is so 
good and the drawings so easy to 
follow that progress is very 
rapid. I certainly recommend that 
you write for their catalog which 
will give you the "dope" on their 
complete line. They now sell cast- 
ings for nearly TWENTY items, such 

Drill presses, Metal shapers, 
jas engines, Grinders, Band saws, 
etc. Incidently a friend of mine 
yants me to build a mill for him 
and the profit from this sale 
will pay for a lot of extra 
equipment for my shop. 

Your friend, Bill 

You can get the free catalog by writing to 


LEWIS MACHINE TOOL Co. 
540 Fifth Street San Francisco, Calif. 











—GAS ENGINES— 


for Model Airplanes—Boats 
An Engineering Triumph! 


















The G.H.Q. Motor is actually, one of the most At 
pe werful motors ever constructed! Has broken The 
ords for ——— performance—fiies L 
n adie | planes upto 10 ft. wingspread. Easy owest 
to start—just a twist of the wrist and sim- Price 
ple as ABC to assemble. (So easy only @ a Ever 
crewdriver is needed). Steady runnin Offered! 


s 27 minutes on ounce of gas. Cylinder 
re nd pleton lapped to within .0003. Kit in- 
cludes plug, coil, condenser, tank, ignition 
wire, cylinder, ‘pisto nm, connecting rods, 
time r, cranks shaft, all screws, nuts, bolts, 
etc. Every part is fully machinec 
and finished. Nooil, gas, batter- 
ies or propeller includ- $§-50 


ed. Postpaid for only 


Ready-to-Run G 
Motor complete with 
propeller block includ- 
ed; entirely assembied jon stand. ~ 

ae — P A guaranteed — 1/5 
.—No oil, gas or batteries in- 
for illustrated catalog 


Tested and run before 
b power at 3000 to 7000 R. 
i. Postpaid for only $12.5 50, Send 3c 
incl luding information on gas accessories. 


G. H. Q. MODEL AIRPLANE CO. 


564 Southern Boulevard Dept. S New York, N. Y. 





















Full Size Professional 


ARC Only 
WELDER'292 


Full “ at ay duty Aladdin 
Electric ELDER only 
$29.50! #, eA jency of machines 
costing $145.00 to $800.00. Welds al! met- 
als and alloys from_ heavy motor block and 
castings to fenders and light sheet metal. Also 
fine for soldering and brazing. Fully uaranteed. 
Approved by Automotive Test Laboratories. Easily port- 


able on gente, 
WORK SFROM 110-V SOCKET. Simply plug into 110 
20 Yolt light socket—costs only few pennies an hour 
to use. Has complete heat controls. nyone can use 
easily, Full insteye tions included. 
AMAZING DETAILS FREE! Write today for sensa- 
tional facts about Aladdin Arc Welder for 
50! 
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COMMONWEALTH MFG. CORP. 
Dept. J-23 
t Ave., Cinci 
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MEAD ‘ ba GA s Geaselote cut- to-fit Kt- 
it easily assembled for 
GLIDERS P pleasure. ~% —_ Can't sink. Port- 


wort ight 
Highest "wally. 





15 S. Market Past. walit Low ¢ cost. 
Jpens a new world of sport for you 
Dept. D-9 both in sailing, paddling. geen 1c 
or illustrate ier 6 Padc 
CHICAGO now given with Ki-Yak—hurry! 
,The € quick and easy road to 
ip modeling is to get one 
f our accurate scale con 






entrate on the 
sting parte otto model, 
S ar sets for models of 
Flying Cloud, Jestroyer 
Eres ton, Constitution, U.S. 
Texa Whaler Wanderer 
and many = 
d s and ail sorts of 
ials and fittings such as bloc deadeyes, anc hors, “steering 
. uns. lifeboats, etc. Large 64- page photographically illus- 
oklet, describ ying the above sent ystpaid upon receipt of 
. Many persons on receiving this Pooklet, have discovered 
nple and enjoyable is ship model making. 


oklet before starting your mode! 
"Model Ship Supply Co., Dept. R, Mineola, N. Y. 
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NEW WONDERS PROMISED 
BY SHORT-WAVE RADIO 


(Continued from page 11) 


equals 1,400,000. So, 1,400,000 impulses have 
to be amplified, sent through the ether and 
picked up by a perfectly synchronized re- 
ceiver while the clock is ticking once. Engi- 
neers predict that if the large-scale test now 
under way proves successful, television re- 
ceivers can be put upon the market for ap- 
proximately double the cost of a high-class 
radio receiver. 

Images produced by the latest television 
sets are so clear that in street scenes it is pos- 
sible to read the license numbers on passing 
automobiles, and in football games, the num- 
bers on the players’ sweaters. AS many as 
thirty pictures a second have been transmitted 
and received in laboratory tests, thus produc- 
ing steady movement without the slightest 
blur or flicker. 


HILE television is undergoing its $1,- 

000,000 field test in the United States, 
public sight-and-sound broadcasts are starting 
in England on seven-meter waves from a 
studio in the Crystal Palace at London. So far, 
the programs have been rebroadcast from 
sound films. Receivers as far as twenty-five 
miles away have picked up the images in 
brilliant black and white. Viewing screens on 
these English receivers are six inches wide and 
eight inches long. 

A few months ago, an American expert es- 
timated that in nearly half the area of the 
United States static becomes so bad on stormy 
nights that listeners have to switch off their 
radios. Only near the powerful major stations 
which center about large cities can the pro- 
grams cut through the electrical disturbances. 
The conquest of static stands high on the ra- 
dio ‘engineer’s list of things to do. 

The latest advance toward the goal is re- 
ported from New York. For more than a year, 
Major Edwin H. Armstrong, radio pioneer and 
Columbia University professor of electrical en- 
gineering, has been sending out programs on 
stormy nights to test a staticproof, nonfad- 
ing system of radio transmission he has in- 
vented. The programs are recorded on disks 
at the receiving stations. Even during thun- 
derstorms so severe that the big commercial 
stations were drowned out by crashing static, 
the Armstrong broadcasts came through with- 
out interruption. In one case, a receiver eighty- 
five miles away picked up the program. 
Through another storm, Armstrong sent a 
facsimile copy of the front page of a newspa- 
per. It reached its destination without the 
least blurring of the print, so well was the 
static eliminated. 

The secret of Armstrong's invention lies in 
introducing into the radio waves a charac- 
teristic which is not found in the natural waves 
of static. The receivers are designed to pick 
up only these “earmarked” waves and are not 
sensitive to static. A difficulty lies in the way 
of wide adoption of the Armstrong system, 
however. It would require scrapping present- 
day broadcasting and receiving equipment 
and replacing it with apparatus of new de- 
sign. 


ROM a different angle, Andrew Ring, chief 

engineer of the Federal Communications 
Commission, has been attacking the static 
problem. He proposes a chain of superstations, 
each with a power of at least 500,000 watts, 
to cut through static and reach the rural lis- 
tener. Only one such station is now in ex- 
istence, the $500,000 experimental WLW put 
up by Powell Crosley, Jr., at Cincinnati, O. 

On the outskirts of Philadelphia, Pa., as 
this is written, workmen are putting the fin- 





ishing touches on a 100-mile cable of revolu- 
tionary design. It will link New York and 
Philadelphia in a service with possibilities not 
only for telephone, (Continued on page 100) 
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WITH A U.S. PATENT 
do not have to be 
profitable when Pat- 
ented. The 5¢ and 10¢ 
stores flourish on 

mercially successful. The sippet. safety 
pin, thumb tack, paper clip, collar but- 
ton—all simple, yet familiar inventions 
If you have a Patentable idea—act to 
protect it. Many of the most useful, 
widely popular, greatly profitable, and 
been very simple ones. A simple idea 
may become a utility bought by a hun- 
dred thousand or a million people soon 
the simplicity of your idea makes it 
valueless. The thing that you find so sim- 
ple that you wonder why a_ thousand 
often the invention worthwhile. 

and want to secure for yourself your inven- 

tor’s sole right to profit from the idea— 

you can’t afford to lose time in socaring 
Patent. Other inventors 
may be working on the 
same idea right now. 
idea and file patent ap- 
plication before you 
do—the burden of 
will be upon you. 

Our Big Book— 
“Patent Guide for 

will tell you the 
quickest possible 

way to secure 

tion for your 

idea. SEND 

FOR IT TO- 


complicated to be 
simple Patented products which are com- 
—brought their inventors rich rewards. 
extremely successful inventions have 
after it is produced. Don’t be afraid that 
other people haven’t already done it is 
If you have a new idea that is patentable— 
the protecsion of a 
Should they developthis 
establishing priority 
the Inventor’’— 
Patent Protec- 
DAY! 


ALSO FREE 
RECORD OF INVENTION 
With this form you can 
make a rough sketch of 
your idea and have it 
witnessed in a manner 
of value to you as evi- 
dence should occasion 
arise. 


MAIL COUPON TODAY 


CLARENCE A.O’BRIEN 


& Hyman Berman 


888 Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATE. NT ATTORNEY. Ss 


TENT OF. 








& Please send me at once your Big Free 48- ' 
§ Page Book, “Patent Guide for the Inventor” ® 
' your Specially Prepared ‘‘Record of In- ' 
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BE YOUR OWN FIXER 
AND SAVE THE REPAIR MONEY 


Typical repairs that can 
be made perfectly with 
Smooth-On: — Stopping 
leaks in steam, water, gas, 
oil or stove pipes; mending 
cracks, breaks or leaks in 
furnaces and boilers, radia- 
tors, tanks, sinks, pots and 
pails; making loose handles 
tight on umbrellas, knives, 
hammers, brushes, drawers, 
etc. ; tightening loose screws, 
hooks, locks, door knobs, 


etc. 


On the Automobile: 
Making cracked water jack- 
ets and pumps good as 
new; stopping leaks in ra- 
diator, hose connections, 
gas tank and oil and 
exhaust lines; making a 
fume-proof joint between 
exhaust pipe and tonneau 
heater; tightening loose 
headlight posts; keeping 
grease cups, hub caps, and 
nuts from loosening and 
falling off. ete 


Las, 


Practically every house- 
holder spends at least $10.00 
to $50.00 each year and 
many spend several times 
that much on the above and 
other simple repairs that can 
be made quickly, easily - 
well with Smooth-On No. 
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With a can of Smooth- 
On you can save this money 
in your own h6me—and by 
doing similar repair work 
for others, you can make 
money. 
No skill is required to 
make repairs and the Oil Leaks 
amount of Smooth-On used 
on any one job seldom costs more than a 
few cents. 
To get perfect results, 
— write to us for and use 
EPAIRS : the Smooth-On Repair 
ail Book. 
7 005 than / Get the booklet from us 
| moors } and Smooth-On No. 1 in 
sweats wet : / 7-02Z., 1-lb or 5- lb. tins 
Me fi from Bs hardware store 
with ™ ‘ ae enunaaaeanaanoaense 
SMOOTH ON SMOOTH-ON MFG. CO. 
Dept. 58 
Write for 574 Communipaw Ave., 
FREE BOOK Jersey City, N. J 
Please send the free Smooth- 
On Repair Book 
Nal Me aneccesancesanunassoesesosoncnds 
Addre 
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NEW WONDERS PROMISED BY RADIO 


(Continued from page 9g) 


telegraph, radio, and teletype, but for tele- 
vision as well. 

Developed by experts of the Bell Telephone 
Laboratories, in New York, and named the 
“coaxial” cable, it has shown amazing possi- 
bilities in recent tests. It can carry 200 tele- 
phone calls simultaneously. The best that is 
possible with present equipment is four con- 
versations. If used for telegraph work, the 
new conductor can transmit 2,000 messages 
at the same time. Besides this, it can accom- 
modate a million-cycle wave band and so can 
be employed for piping television images 
from one broadcasting station to another. 

Only seven eighths of an inch thick and 
sheathed in lead, the 100-mile cable contains 
twin copper tubes and eight paper-insulated 


wires. The tubes are filled with nitrogen gas 
and a central wire runs through them, sup- 


ported by rubber-disk insulators. 


OTH the wire and the inside of the copper 

tube act as conductors, and each tube car- 
ries messages in only one direction. Specially 
designed booster mechanisms which function 
automatically are being placed at ten-mile in- 
tervals to overcome transmission losses. One 
sensational application of the new cable has 
been suggested by engineers. It may make it 
possible for us to see the person with whom 


we talk by telephone! 
Contrast with that modern possibility a 
report from Paris, France. On the highest 


point in the city, the government is recon- 
structing an immense semaphore which stood 
on the eminence in the days of Napoleon. 


It formed a link in a communication system 
that was a crude predecessor of the telegraph. 
For hundreds of miles across France, lines of 
such semaphores wigwagged messages by a 
modification of the army flag code. In half a 
day, the semaphore telegraph carried news of 
a French victory in Alsace 250 miles to Paris 
Amazement at this speed of transmission ri- 
valed excitement over the victory. 

Now, not much more than a century later, 
we are talking in terms of television, facsim- 
ile transmission of newspapers, superpower 
stations. Nor, is that ail. Even more amazing 
advances may lie just beyond the horizon, and 
in a relatively short space of time we may 
find ourselves surrounded by marvels that 
now seem as impossible to us as the telephone 
and airplane must have seemed to people who 
were living less than a hundred years ago. 

In addressing engineering students at Prince 
ton University, not long ago, General James 
G. Harbord, chairman of the board of the 
Radio Corporation of America, pointed out 
that it is within the realm of possibility that 
aromas and flavors can be sent across the 
ether just as sounds and sights are transmit- 
ted today! 


HEN, it would be possible to taste 

peach or smell a rose from a place a 
thousand miles away. You might even take a 
trip around the world by proxy, seeing the 
sights, hearing the sounds, smelling the odors, 
and even tasting the fruits and dishes of far 
away lands, without ever stirring from your 
easy chair! 


AMATEURS HELP MAP THE UNIVERSE 


(Continued from page 


Association of Variable-Star Observers also 
maintains a circulating library of astronomical 
books and a fine set of lantern slides for lec- 
ture purposes, and telescopes are often lent to 
members. Dr. Harlow Shapley, director of 
the Observatory, the current president, 
while Dr. Leon Campbell, his associate, is 
the recorder. 

For the observer without a telescope, me- 
teor hunting offers a rich field of activity. 
Incredible as it may seem, millions of me- 
teors enter the earth’s atmosphere daily, some 
of them no larger than grains of sand and 
others large enough to light up the sky in 
broad daylight. All are believed to be frag- 
ments of disintegrated comets or other celes- 
tial bodies, and a determination of the bright- 
ness and a plotting of the direction of fall of 
meteors is a great clue in ascertaining the na- 
ture of the catastrophe that may have caused 
them. 


is 


LTHOUGH most meteor hunting is done 
visually, many enterprising amateurs are 
now using cameras with high-speed lenses to 
record meteor trails. These photographs are 
especially valuable, as they form a perma- 
nent record for reference. In hundreds of thou- 
sands of star plates made by regular observa- 
tories, only a few hundred meteor trails have 
been caught. Here is a new and difficult sport 
for the amateur. 
The American 
leadership of Prof. 
headquarters at the 


Meteor Society, under the 
Charles P. Olivier, with 

Flower Observatory of 
the University of Pennsylvania, Philadelphia, 
Pa., directs the efforts of several hundred 
amateur observers, and new recruits are al- 
ways welcome. 

Besides these national organizations, mere 
than fifty local clubs have been founded 
throughout the country for the aid and stim- 
ulation of amateur work. A number are spon- 


23) 


sored directly by scientific societies, universi- 
ties, or observatories. Perhaps the largest 
the Amateur Astronomers’ Association, with 
more than 600 members, which meets twice 
a month at the American Museum of Nat- 
ural History, in New York City. This or- 
ganization also conducts a junior astronomers’ 
group, in addition to holding classes in as- 
tronomical theory, observing, and telescope 
making. 

Apart from those broad fields in which 
hundreds of amateurs cooperate toward a 
common end, many amateurs have developed 
specialties in which they have beceme par- 
ticularly efficient. 

Dr. William H. Stevenson, an English phy- 
sician, keeps a record of the fluctuations of 
new stars, of which there are about a dozen. 
He has a twenty-inch telescope and was for- 
merly president of the British Astronomical 
Association. William Henry, a _ Brooklyn, 
N. Y., photographer, is noted for his sun-spot 
pictures. On every clear day for five con- 
secutive years, Henry took a small telescope 
and reflex camera into his back yard, set 
them up on an improvised stand, and “shot” 
the sun. As a result, this ardent amateur has 
one of the finest collections of sun-spot pic- 
tures in the country. 


is 


RIENDS of Charles W. Elmer, head of 

the astronomy department of the Brook 
lyn Institute of Arts and Sciences and vice 
president of the American Society of Variable- 
Star Observers, would insist that the chief 
specialty of this amateur saturating the 
uninitiated with his own whole-hearted love 


is 


of the stars. As second choice, they would 
readily agree that he has taken some of the 
best photographs of star fields ever made 


outside a professional observatory. 
Leslie C. Peltier, besides being one of the 
most active (Continued on page 101 
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LUA SS IDJE 
Fool of 100/ Uses 


Does away with slow hand 
work.Plugsinany light socket, 
A Cc. - D.C. 110 v. 13,000 
For home, shop or 
ti shetoidis Uses 200 differ- 
ent accessories. . grinds... 
polishes --routs. .drills.. 
cuts..carves..sands..saws 
.- sharpens ..engraves. 
Order on our Ten-Day 
Money - back Trial . . . or 
send for FREE Catalog. 
Project Book 


$1075 “*Pleasure and Profit with a Han- 


e dee.’’ Easy working plans formak- 
ing many interesting and unusual 
projects 2Sc, stamps or coin. 


Dept. S., Chicago, Ill. 


CRAFTSMAN 


And upPostpaid, 3 accessor- 
ies FREE. Send order today. 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., 













Enclosed, 


2 
Self-Oiling, Roller Bearing } 


A reliable engine, using all fuels, 

for farm or fa ctory. Cheapest power rs pump- 
ing, sawing, separating or similar work. The 
best engine for the money. Put one to work and 
watch it pay for itself. Sold Direct From 
Factory to YOU. immediate Delivery. 


WITTE ENGINE WORKS 
2226 Oakland Ave., KANSAS CITY, MO. 











MODEL 
SUPPLIES 


CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 
EN E’S 510 EAST 11 STREET 
Dept. P. S., New York City 
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CAS-DRIVEN ARC WELDER 


GOVERNORS 


ELECTRO MACNETIC 










Direct connected to carburetor. No racing 
or surging of engine Makes welding 
different performance entirely. 25 to 400 amp. gen- 
governor. 
Fully quaranteed. Terms if desired. Write us. 
SHRADER ELECTRIC CO., INC. . 
847 East 3!st Street Los Angeles, Calif. 
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COMPRESSED | 
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easier, 
erator control by 





ing Maximum Velocity— Safe. Single Shot 
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so 177 and 22 > 
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tails — Targ Fre Write Today for introductory Offer. 
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TURN TREES INTO — WITH A BELSAW! 
Makes lumber, shin- 10, 14 and 20 
gles, lath, ties, crates, 
boxes, cases, 
all forms 
lum- 
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dogs. 

feed runs on low power—many own- 
ers use old auto engine. 

Pays for itself quickly —thousands in com- 


3 a 
0 . mercial service, everywhere. Write for free 
4 lumber handbook and catalog of mills, supplies, 
A tools, saw tables, and woodworking equipment. 
A BELSAW MACHINERY CO. 


846-A Davidson Bldg., Kansas City, Mo. 
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HULL AUTO COMPASS 


Have you ever taken the wrongroad 
and driven many miles. be fore dis- 
covering your mistake? This new 
AIRPLANE TYPE ‘AUTO COM- 
PASS constantly tells your direction 
of travel. Sticks to windshield. Base 
1%" diameter. ONLY $1.95 — 
PAID, including Compensat 
SATISFACTION G UARANTE ED. 

La i. dealer cannot 

ly you, order direct. 


Hull Mfg. Co. "Box 246-E, Warren, Ohio 











Build furniture, toys, novelties in 
your spare time. Make extra 
money. Tools are easy to operate. 
You can start a workshop for as 
little as $10.50. 

Write Dept. PS-6 for free 40 page Catalog. 
WALKER -TURNER CO., INC., Plainfield, N. J. 
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AMATEUR STARGAZERS 
HELP MAP THE UNIVERSE 


(Continued from page 100) 


variable-star observers in the world, hunts 
deliberately for comets and new stars. In 
these searches he works systematically, di- 
viding the sky into bands and sweeping these 
bands slowly and painstakingly with a special 
short-focus telescope lent him by Princeton 
University. Thus far, this thirty-six-year-old 
astronomer has made more than 47,000 ob- 
servations and has the discovery of several 
comets and new stars to his credit. 


SURVEY of typical amateur equipment 

used for serious astronomical work shows 
an amazing range of cost, beginning at almost 
nothing and running at the very peak into 
tens of thousands of dollars. At one end of 
the scale we find such instruments as the 
famous “‘coal-scuttle” telescope built by Henry 
Kramer, of Detroit, Mich—an astonishing 
reflecting telescope, mounted equatorially by 
means of a galvanized-iron bucket, gas pipe, 
assorted timbers, the stump of an apple tree, 
and a weighted paint can. An instrument of 
this kind could be made complete for less 
than five dollars. More elaborate reflecting 
telescopes, of six-inch aperture, could be built 
for twenty-five to fifty dollars. 

At the other extreme we find a few com- 
plete observatories, equipped as adequately as 
some of the best professional observatories in 
the world. An outstanding example is the 
observatory of Gustavus Wynne Cook, Phila- 
delphia banker and manufacturer, set up on 
his estate at Wynnewood, Pa. Here, because 
of building restrictions, a little cottage sup- 
plants the dome of the typical observatory. 

Chief among the instruments is a twenty- 
eight and one-half-inch reflector, hung in an 
open-fork mounting similar to that of the 
sixty-inch telescope at Mt. Wilson. The tube 
is of duralumin and is swung by electric mo- 
tors on polar and declination axes mounted 
on roller bearings. Attached to the tube is 
an eight-inch refracting telescope, as well 
a six-inch finder. A full battery of accessories 
permits the use of the telescope for practical- 
ly all phases of observation—including work 
with a large spectroscope which reveals the 
chemical composition of distant stars. Pho- 
tography of the moon is accomplished by a 
camera of Cook’s own design and construc- 
tion, the exposure being graduated by a slid- 





ing shutter in proportion to the relative 
brightness of the different parts of the moon's 
surface. 

TO RECORD of amateur astronomical 


work in the United States would be 
complete without mention of the McMath- 
Hulbert solar tower, at Pontiac, Mich., just 
opened as an official observatory unit of the 
University of Michigan. 
Nearly ten years ago, Francis C. McMath, 
a retired bridge builder, his son Robert, presi- 
dent of a metal-stamping company, and 
Henry S. Hulbert, a former judge and now 
vice-president of a Detroit bank, decided it 
was high time to make not only still but 
moving pictures of the sun, moon, and stars. 
Only pictures in motion could record satis- 
factorily the wonders of stars eclipsing each 
other, the terrific hydrogen explosions on the 
sun, and the shadows creeping over the moon. 
The new solar tower, designed and built 
almost entirely by these amateur craftsmen 
and astronomers, stands nearly fifty feet high 
and reflects the suns image into a camera, 


or other instrument, in a pit beneath the 
tower, by means of moving mirrors. There 
are only two other solar towers in the 


United States—both at the Mt. Wilson Ob- 
servatory—and three more in the whole world. 
And, according to good authority, this tower, 
built and operated by amateurs, is the most 
efficient of them all. 
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his chase after the counterfeit gang. See how 
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| NEW BANK VA 


morning, the time locks run down, permitting 
the combination locks that control the bolt- 
ing mechanism of the doors to be operated, 
and the doors to be opened. Vault doors in 
large banks employ a pair of combination 
locks that must be worked by two men, each 
one of whom knows only one of the combi- 
nations. 

Everyone has read of the crook with such 
sensitive fingers that he could open a combi- 
nation lock by “feel” alone. Sometimes he 
was supposed to file or sandpaper his finger 
tips to make them more acute in their touch 
on a dial. 


sy CH “Jimmy Valentines” don’t exist any 
longer, for the simple reason that combi- 
nation locks are not what they used to be. 
Time was when the mechanism operated 
under a spring tension and the criminal was 
working against this tension when he turned 
the dial on the lock. 

The modern combination 
have this tension, the lockpicker cannot “feel” 
the tumblers falling into place when the 
proper number is dialed, and he could sand- 
paper his fingers to the bone with no result. 
The filing of the fingers was a myth anyhow, 
evolved by fiction writers, although crooks 
who took advantage of their supersensitive 
finger tips did actually exist. 

If a cracksman tries to drill or burn his 
way through the enormous plug of steel that 
constitutes a vault door, he faces forty-eight 
inches or so of the toughest metals that 
science has devised. One manufacturer adds, 
for good measure, a layer of chemicals that 
vive off choking fumes of tear gas when sub- 
jected to the heat of a torch. And modern 
vault doors are so perfectly fitted that there is 
no crack through which nitroglycerin could 
be poured. When closed, the doors are water- 
tight. 

Why all the emphasis on the vault doors 
rather than the walls of the vault ? 

There is a good reason. It is desirable to 
have strong walls, but much more important 
to have powerful doors. A hole in the door 
the size of a pencil, if at the right location, 
can permit an expert crook to work the bolt- 
ing mechanism; but in the vault wall proper 
it is necessary to cut a hole the size of a man 
before any harm can be done. 

To make the task as hard as possible, con- 
crete is poured around an interlaced webbing 
steel bars to make the walls, floor, 
and ceiling, which may be as thick as fifty- 
four inches. The lining of the vault proper, 
within this shell, consists of multiple layers of 
torch, drill, and explosion-resisting steel, and 
sometimes a layer of the tear-gas chemical 
already mentioned. 


lock does not 


of tough 


HIS strong room is the heart of any 

banking institution. No matter how large 
the bank building, it is a mere shell literally 
yuilt around the vault. When a bank is con- 
structed, the vault is made first as a separate 
unit so that any disaster to the building will 
leave it untouched. flood could swirl over 
a modern vault, ripping away the building, 
or fire could ravage the structure that covers 
it; but the contents of the vault would be 
unmolested and unharmed. 

Since even the most formidable walls will 
not stop the boldest criminals, most large 
vaults today employ automatic electric alarm 

stems to deal a final blow to the criminal’s 
hopes of entering. 

[wo distinct types of electric protection, 
which may be used separately or in combina- 
tion, have proven so successful that the 
makers boast that no vault protected by 
either system has ever been looted. One sys- 


tem employs electrical cables embedded in the 
complicated 


vault wall, in a pattern that 


ULTS DEFY THE CRACKSMAN 


(Continued from page 39) 


makes it impossible to penetrate the masonry 
without coming in contact with them. If a 
single wire of the network is broken or short- 
circuited, an alarm is sounded. The second 
type, employing sensitive microphones, is ac- 
tuated by the sound of hammering, drilling, 
or explosions. A clanging gong on the exterior 
oi the bank building may give the alarm sig- 
nal, or the system may be wired to the cen- 
tral-station switchboard of a private protec- 
tive company, which, in turn, notifies the 
police. 


XPERIENCED vault breakers are too 

clever to attempt to loot a bank vault 
protected not only by thick masses of con- 
crete and steel but also by a foolproof alarm 
system. Beginners at the game, however, still 
take the long chance. 

Not long ago, a gang of cracksmen spent 
four months tunneling into the vault of 
Chicago bank. By sheer luck a bank employee 
made an unscheduled visit to the vault on a 
holiday, discovering the attempted burglary 
before the thieves could complete the job and 
remove the money 

Just recently, the manager of a suburban 
bank near New York City raced to the bank 
one Sunday afternoon when he learned that 
an alarm had come in to the central station. 
With the police and private guards already 
assembled there, he examined the premises 
from top to bottom. Not a sign.of burglary 
was discovered. Muttering something about 
“unnecessary false alarms” he called off the 
search. 

Five days later, the bank janitor tried to 
sweep up an oily rag lying on the concrete 
floor of the pump room next to the vault. It 
stuck to the floor. He tugged at it ener- 
getically and found that it had been stuffed 
down into a long hole slightly larger than a 
broom handle. He immediately got in touch 
with the manager. 

Once more the police authorities assembled. 
Rats certainly could not have nibbled that 
hole through the concrete. Detectives decided 
that it had net been drilled downward from 
the pump room floor but up from under- 
neath. Tunneling! 

A thorough search of the neighborhood re- 
vealed that some men who had planned to 
open a store two doors away from the bank 
had suddenly given up the idea. Police tried 
to locate them but they had left town the 
Sunday before. 

Down into the cellar of that abandoned 
store went the police. They found large pack- 
ing boxes full of fresh dirt. Finally they lo- 
cated a tunnel, five feet high and three feet 
wide, leading directly to the wall of the 
vault. The gang had evidently burrowed 
through to the bank wall, probed with a steel 
rod, and made the mistake of holing through 
the pump-room floor. 


A DETECTIVES reconstructed the story, 
one of the “store proprietors” who had 
rented a safe-deposit box in the bank entered 
the bank the following day, stuffea she rag 
down the hole, and calmly went back to his 
tunnel. On Sunday afternoon another probe 
had penetrated into the vault wall, made suf- 
to actuate the sound detectors, 


ficient noise 
and set off the alarm. 

It must have been a cool-headed gang 
Over the front window of their projected 
“remnant store” they had stretched a wide 
banner which read: “Watch for the Big 
Opening!” 

Modern bank vaults, however, are no 


subject to unscheduled “openings.” 
by developing and perfecting new 


longer 
Science, 


weapons in steel and stone and electricity, 
has finally won the long and_ hard-fought 


battle with the vault burglar. 
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Che New PUB 





YOU can afford to FLY a “CUB” 
PAY ONLY ‘THE New CUB is the fastest-selling 
$s th sipiane in Se pagel pases £ - 

¢ biggest value in the worlc ne 
New tii} is aocoumnien., costing, po 
more to operate than a light car 1e 

CASH iew C B is tough sturdy, stable; 

Balance in Easy made Sp take the punishment of -*» zin- 

ners. at’s why instructors choose 
— the CUB and that’s why pilots the 
eacn you te world over prefer *‘America’s SAFE 

FLY eReE Airplane . easy and economical! to 
buy and fly. 


TAYLOR, AIRCRAFT COMPANY 
“* DFORD, Pennsytvania 






America’s SAFE Plane 





MODCRAFT INDUSTRIES, Dept. C-9, 2908 N. Nordica Ave., 


Stripe your own 


AUTOMOBILE 


Anyone ey stripe a car with a 
ROLL - STRIPE. You can 
save cee price of your striping 
jc +b and earn moneydoing others. 
Specially knurled roller and de- 
pendable gauge. Paint, lacquer, 
enamel or varnish may be used, 
pe ripe. signs, furniture, models, 
‘ your Dealer today or 
aa ond @ivoat. Postpaid $1.50. 








Book of 


FORMULAS 


A wonderful manual 
of unusual information 
that is hard to find 
when you need it. For 
household, shop, lab- 
oratory. Formulas, rec- 
ipes, methods and 
secret processes. Make 
own beverages, glues, cements, 
polishes, enamels, paints, cos- 
inks, toothpastes, soaps, sil- 





your 
cleaners, 
metics, dyes, 
ver and nickel plate, metal alloys, photo 


chemicals, oils, lubricants—and scores of 
articles for home use or for founding 
your own business through making and 
selling. Full cloth bound $1.00. 
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60 POWER TELESCOPE $2.29 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one. 3 different 
* magnifications. 20 power for ultra 
bright images with 40 & 60 power for ex 
tra long range. Guaranteed to bring 
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events, nibs moon, 
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times as close. 
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pound a ¥> -ne microscope American made. We pay the cast 
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Slow Speed Wind Charger 


from old auto generator. We show you how. Make 
money building for others. Light your buildings 
and play radio. Dime brings complete plans and 


catalog. 20 other generator changes, motors, 

FREE welders, electric fence, electric outboard motor, 
Lich etc. Satisfaction guaranteed. 

ghts LEJAY MANUFACTURING CO. 

1423 W. Lake St., 
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Minneapolis, Minn. — 








Send 25c today 
for this big 60-page book {x OWNERS 
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TRAILER SUPPLY CO., Box 438-8, WAUSAU, WIS. 








CASEIN GLUE 


A Reat. CASEIN GLUE 





SEPTEMBER, 1936 





Chicago, | m. 




















PRESERVING SPECIMENS 
IN PICKLE-JAR MUSEUMS 


(Continued from page 51) 


of forty-five percent formaldehyde. Add two 
and one half cubic centimeters each of pure 
glycerin and glacial acetic acid. To the result- 
ing solution add ten grams of copper chloride 
and one and one half grams of uranium nitrate. 

The leaves should be placed in this solution 
and left for from three to ten days. In this 
time they are usually thoroughly preserved 
and may be removed and kept in a four-per- 
cent formaldehyde solution or they may be 
dried, pressed, and mounted on paper. 

Fruits, flowers, and fleshy growths are dif- 
ficult to preserve nicely, but a four-percent 
solution of formaldehyde to which pure cane 
sugar has been added gives fair results. Exper- 
imentation is necessary, however, to deter- 
mine the amount of sugar to use with differ- 
ent specimens. Incidentally, there is a field 
open to the experimenter who can solve the 
preblem of displaying flowers and fruits pre- 
served in full, natural color, as such displays 
would be much in demand for advertising and 
other commercial work. 


HE only solution known to the author so 

far that is of any value in this connection 
is prepared as follows: To 4,000 cubic centi- 
meters of hot distilled water, add 200 grams 
of zinc chloride. Dissolve this and filter the 
solution. Now add 100 cubic centimeters of 
forty-percent formaldehyde and 100 cubic 
centimeters of pure glycerin. When this solu- 
tion cools, filter again if it is not clear. This 
formula will preserve the green and red col- 
oring in apples, and experimentation may 
prove it useful for other things also. 

The next time you find some freakish crea- 
ture or plant, try these simple preserving so- 
lutions. You'll be surprised how quickly you 
will be able to build up a really professional 
“pickle-jar museum.” 


FIND POISONOUS DRUG 
IS SEASICKNESS CURE 


LarGe doses of atropine, a poisonous ex- 
tract of belladonna and nightshade, are re- 
ported as a new cure for seasickness by two 
Rumanian physicians. Ordinarily, large doses 
of this alkaloid would be extremely dangerous 
or even fatal, but, working on the theory that 
some poisons tend to make the whole nervous 
system less irritable, the physicians suggested 
that such doses of atropine could be used for 
seasickness. Some measure of success has been 
attained by giving large doses of this poison- 
cus drug to aid victims of infantile paraly- 
sis. Such treatment has also been tried out 
for other types of illness, such as asthma and 
the condition due to an overactive thyroid 
gland. 


NEW GUINEA MUMMIES 
“EMBALMED” BY NATURE 


A MYSTERIOUS group of human mummies 
found sitting in a long cave in the Morabe 
gold-field district of New Guinea were pre- 
served by nature and not by man, according 
to British scientists. Although when first 
found the bodies appeared to have been em- 
balmed, further investigation indicated that 
they were actually dried up. It is believed 
that conditions in the limestone cave, which 
was high above sea level, served to dehydrate 
the bodies, thus preserving them. These later 
discoveries have apparently upset the earlier 
belief that natives of New Guinea once knew 
how to mummify bodies as did the Egyptians, 
and perhaps had learned the art from distant 
Egypt. More than sixty light-skinned corpses 
were found in the cave with their knees drawn 
up to their chins. 
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Here’s’dependable, low-cost power up to 

30 H.P.—complete, compact, portable. 
Ideal for welders, compressors, hoists, 
pumps, amusement devices, well drillers, 
agricultural and contractors’ equipment, 
etc. For complete information, prices 
and data showing how a K W Unit 
will pay for itself owt of savings in a 
few weeks, write us or see your local 
Ford Dealer. 


ALSO K R W ELECTRIC PLANTS 


110 or 220 volts— 
20 KW. Available 
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to produce single 
phase, three phase 
or direct current 
and also as an arc 
welder, plating dy- 
namo or with pulley 
for power take-off. 
Speed 1800 R.P.M. 















































10000 Items 
at lowest Prices 


Write for the big new 1937 
ALLIED Radio Catalog — 152 
pages packed with Everything 
in Radio. New Metal Tube ra- 
dios—4 to 17 tubes—AC, bat- 
tery, 32 volt, 6 volt and : auto 
sets;dozensof new Set-Build- 
ers’ Kits; everything in 
Short-Wave Receiving and 
Transmitting equipment; 
new Public Address sys- 
tems; also thousands of exact 
duplicate and replacement parts, 
radio books, tools and latest test 
equipment. 


FREE PARTS LISTS 


Write to us for free parts lists covering 
the Beginners’ All-Waveset; Cigar Box 
Portable:Simple Short-Waveset; Metal 
Tube Receiver: Flyweight Radio; All 
Star Jr.: Thordarson Amplifiers; and 
many others. We can supply matched 
kits for building any Popular Science 
circuit, 
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@ “I wasn’t making any progress and decided 
to do something about it. But what? That ques- 
tion received plenty of attention, believe me, 
and my conclusion was that my greatest handi- 
cap was lack of training. Where to get it? I 
considered that from every angle too — there 
was no doubt as to my decision; the thing to 
do was to take an International Correspondence 
Schools Course in my line of work. I did — and 
my first raise paid for the course. I’ve already 
had three raises, and that I. C.S. training gets 
the credit.“"— An extract from a student's letter. 

Get the idea, men? The coupon is for your 


convenience! 
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If wou ie n to the 
Int national ¢ ( lian, Limited, 


Montreal, Canada, 


TRI-STATE COLLEGE 


Enroll now for one of the short courses 
in this world famous Engineering School. 
Courses designed to give trade proficien- 
cy for earning an immediate income— 
as a remunerative life work or as a fi- 
nancial stepping stone. Training given 
by skilled instructors of the Engineer- 
ing School. Modern equipment and 
laboratorie aw tuition and living cost 
Write today for complete detail 


596 S. College Ave., Angola, tnd. 
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MORE $5 PRIZE WINNERS 


Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me’”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


ConTEST RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PoPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 





SAFEST ESCAPE FROM 
UNCONGENIAL WORK 


Since my tenth birthday when I received 
a tiny box camera, I have been an in- 
curable camera crank. It was only natu- 
ral, then, that as I grew older and acquired 
a family which my weekly pay check did 
not adequately provide for, I should try 
to turn my hobby into hard cash. 

I say “tried” advisedly for that was all 
I did for many a month. Oh, I took many, 
many pictures (good ones, I thought) but 
for some reason or another they failed 
to find editorial acceptance. 

About two years ago I saw the ad of a 
correspondence course in photography 
and decided to investigate it. To make a 
long story short, I took the course and 
have never regretted it since. 

Painstakingly the school graded my 
work, showed me my errors, and taught 
me how to take pictures that sell. I hadn't 
been studying long before I learned why 
my previous pictures hadn’t sold, good 
as they were. Photographic journalism, 
as all other professions, has certain funda- 
mentals to be mastered, without which 
the beginner is enormously handicapped. 

Pictures that are just good will never 


sell. They must tell stories; must have 



















Earn better pay ! Get out of overe 
alls! Learn PRACTICAL 
DRAFTING, If you’re a 
Shop Worker, DRAFTING 
will put you in line for ® 
quick promotion. As a f 
mechanic, DRAFTING 
means increased earn- 
ings, more pay raises. 
DRAFTING leads in 
all industries. Jobs open 
NOW! Aviation, Machin- 
ery, Automobiles, Build- 
ing must have draftsmen. 


LearnPractical! 


RAFTI NC At Home From 

an ENGINEER 
I'll train you on practical work by a method successful 
with thousands since 1900—and furnish you all tools; 
also Drawing Table. No high school or previous expe- 
rience required. You must be entirely satisfied with my 
personal training until competent and assisted to a 
position OF money back. 


START NOWS 


Write today for free book on ‘“‘Draftsmanship.”? You 
must give your age. No obligations. Mail coupon below! 


FREE BOOK / 





——~. 





a 
a) 





































- ENGINEER DOBE, Div. 3396 Libertyville, il.» " 
8 Send me your free book, ‘‘Successful Draftsman- » r 
§ ship’ and explain how you will assist me to as 

. : : 

ge good position as a draftsman. . 

+ 9 

« Name Age . 

o 

« Address = 

° ya 7 a 

® Post Office ioe State . 











> MontTuHLy 





ring adve 





hen answe 


rtisements in this magazine 







To 
make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Fasy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF 
MATERIALS 
WITH COURSE. 
tion. Easy terms. 
FREE BOOK about this 
money making profession 
that is not affected by ma- 
chine age. 

McCarrie School of Mechanical Dentis 
207 N. Broad St. Dept. 637 Philade 
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How to Cash-in 
with You: CAMERA 


Magazines, newspapers, advertisers BUY millions of 
phores a year from people who know how to take the 
ind of pictur s wanted! Let us teach you how to take 
real human interest pictures that SELL! Our persona! 
home-study course—the most complete 
training in Journalistic Photography ever offered 
—prepares you to make good money in this fas- 
cinating field—quickly, at low cost, in spare 
time. Write now for FREE Book. 2 
NIVERSAL PHOTOGRAPHERS 3 
Dept. 39, 10 West 33 Street, N. Y. C. 4 
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Tells About These and Other Positions 
RAILWAY POSTAL CLERK 
$1850 to $2700 a year 

TMASTER 


$1200 to $2500 a year 
POST OFFICE CLERK 
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- F. D. MAIL CARRIER 
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FREE BOOK tells how I can help 
you get a Govern- 
ment Job. For 8 years I was Civil Service 
Examiner—have helped thousands to + 
pass examinations —— my coaching. If citizen 18 to 50, 
Opry qualify. Send for free book. Write or mail coupon 


A. R. PATTERSON, Civil ServiceExpert, Patterson School 
169 Case Bldg., Rochester, N. Y 
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OW is the Time to Get Ready 


for the BIG PAY JOBS > 
“AVIATION oa 


Big Pay Opportunities in 

aviation for Service Men, 
echanics and Pilots. The 

aviation industry is having the greatest in- 

crease of business in its history. Aircraft factories 

throughout the country are working overtime filling 

huge orders for new airplanes. This means thousands 


s<an] LINCOLN 


+500 Qualifies You for 


a Month | 4 Successful Career 


bSeote ose This Government Approved School 
pay earned by gives you the complete thorough train- 
airline Pilots! ing that qualifies you for the big pay 
Airplane jobs in aviation. Lincoln graduates 
Mechenics employed by ow airlines, facto- 
- ns ries airports an service stations. 
pet OS ke Others in demand. Now is the time 

to start training at Lincoln for a 
successful career. 


Best Equipment—Finest Training 


Flight Course gives you required training for Gevern- 
ment Pilot’s license. Mechanic’s Course gives you required 
training for Government Airplane and Engine Mechanic's 
License. Special course in sheet metal training. Finest 
modern equipment. High class instructors. Factory methods, 
combined with shop and laboratory practice, make learning 
easy and thorough. Individual instruction for rapid, more 























thorough aeronautical education. Now in 26th year; 16 
years teaching aviation. Start training at Lincoln now for 
successful aviation career. Special part-time employment 


offer for a few men to pay board and room while training. 
WRITE today. Please state age. 


LINCOLN AIRPLANE & FLYING SCHOOL 
Division of Lincoln Aeronautical Institute 
219F Aircraft Bidg. Lincoln, Nebr. 











E A PASSENGE 
TRAFFIC INSPECTC 


TRAINED MEN NEEDED NOW! 

A GOOD POSITION is ready for you upon com, letion of 
our simple, home-study course, We place you as a Rail 

“ welemeess ty neato r Traffic Inspector with salary up to 
$135 permonth, tostart, plusexpenses, or refund tuition. 
Interesting, healthful (outdoor) work and rapid advance- 
ment for the ambitious; travel if you like. Free Booklet 
outlines our 17-yr. record of placing students 


STANDARD BUSINESS TRAINING INSTITUTE Gi 
Div. 309 Buffalo, N. Y. = 































RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 






embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 

Also specialized courses and Home Study Courses 

under ‘‘No obligation’’ plan. Illustrated 


Dept. PS-36, 75 Varick St., New York 
1154 Merchandise Mart, Chicago 


Recognized Standard in Radio Instruction Since 1909 


catalog on request. 
INslt mt RCA INSTITUTES, INC. 
ay 











A command of effective 


New Way to Improve YOUR 
i Sieeahn Sonam neaaenan ENGLISH 


portunities. Poor English handicaps you more than you 

will ever realize. You can improve your English through 

Sherwin Cody's 100% self-correcting invention. 

n you are ever embarrassed by mistakes in grammar, 

spelling, punctuation, or pronunciation, this new free book ‘‘How 
ou Can Master Good English in 15 Minutes a Day’’ will prove a 

revelation to you. Send forit mow. Itis free. Address 


SHERWIN CODY SCHOOL OF ENGLISH 
189 Searle Building Rochester, N. Y. 









ising 
at Home 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—“‘Win Success in Advertising’’, and full 
particulars. No obligation. 

Page-Davis School of Advertising 
_3601_ Michigan Ave., Dept. 1366, Chicago, U. S. 











TELENISIO! for Goob Jobs 


Learn in Los Angeles. Practical instruc- 
tion. Newest equipment. Master training 
courses. 30,000 graduates. Earn room and 
board while learning. Coech R. R. fare al- 
lowed to L. A. Send cou »on for Catalog 






Dept. PSR-9, 4000 S. Figueroa St. 


' 

ry ! 
) NAME Setteans AGE ' 
‘ 1 
} ADDRESS 1 
cm sail 8 
L I shawen Siig nis snconncenssadewagens ' 


section 





Secrets of Success 


interest-awakening angles, must present 
a problem or answer a question. It was 
only after taking the course that I learned 
to recognize these essential factors, Even 
before I had finished my course, the 
school helped me to market enough pho- 
tos to pay more than half of my tuition. 

This course, which cost less than fifty 
dollars, has enabled me to add from five 
to twenty dollars extra to my income 
every week. It financed two vacations, 
one to Mexico. And I feel that at any 
time I can leave my regular job and make 
a good living just taking pictures. 

Now I am planning to take a home 
study course in writing and when I have 
finished this I am going around the world, 
financed entirely by my writing and pho- 
tography. A real incentive! 

I want to say to the many ambitious 
men—and women, too—engaged in un- 
congenial work that the home study route 
offers perhaps the safest way out known. 
It reduces to the minimum any time and 
money lost in switching from one line of 
endeavor to another. 


—J.A., El Paso, Texas 


EMPLOYERS EAGER TO 

HELP HOME STUDENTS 

A happy and successful man is generally 
one who is living some of the dreams of 
his youth; a man who earns an ample in- 
come through the work of his own choos- 
ing. 

Each year many boys in their middle 
teens leave school, either through eco- 
nomic necessity or by free choice, to en- 
list in that tragic army of young unskilled 
workers. Like the ball in a marble ma- 
chine they start with a rush of youthful 
energy, bouncing from peg to peg for a 
short time only to fall into some hole by 
the mere chance of fate. Young men, 
beaten and aged at thirty; doing work 
for which they are ill-fitted and expressing 
an intense hatred for their sad position 
with a constant cry of ill fortune. 

Home study can furnish sound training 
to a young man who really wants it either 
in line with his immediate work or in a 
totally different field. 

I reached the age of fifteen a husky 
six-footer with a liking for football, base- 
ball, hunting and fishing; just an ordinary 
kid. I did, however, have an ambition to 
build things and to travel in the world of 
men. 

One hot July day I took a long look at 
the summer haze against the California 
foothills, tossed my hayfork into the near- 
est shock, collected my wages and started 
out to see what made the old world click. 
It was a glorious summer. I worked on a 
railroad in Montana unloading heavy 
bridge timbers; in Washington, I loaded 
fruit, and in the early Fall I finally 
loaded myself on top of a California- 
bound box car for home. 

I arrived there full of enthusiasm. I 
had discovered what made the wheels go 
round. In those several months I dis- 
covered that the men who did the clicking 
in my kind of world could do things with 
their heads that my muscles couldn't. 
They worked with intricate machines and 
tools, with levels and transits, and they 
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YOUNG MAN 
GO DIESEL 


“GO WEST, YOUNG MAN, CO 
WEST,” was once the slogan of the 
day, but now the voice of opportu- 
nity calls “GO DIESEL, YOUNG 
MAN, GO DIESEL.” 


Those that have heeded it are en- 
tering the fastest growing industry 
in America. Many are now, and 
thousands more will find fame and 
fortune in the Golden Future of the 


Diesel Industry. 


Graduates of the Hemphill Diesel 
Schools are well-trained and thor- 
oughly competent to find success 
and fortune in the Diesel field. 


Send this coupon today. Heed the 
golden voice of opportunity. 


HEMPHILL DIESEL SCHOOLS 


America’s Original Exclusive Diesel Train- 
ing Institution, located only at the ad- 
dresses shown below and in no way con- 
nected with any other schools. 


NEW YORK, 31-32 Queens BIi., L.!. City 
DETROIT, 2345 W. Lafayette Bivd. 
CHICACO, 2006 Larrabee Street 
MEMPHIS, 431 Monroe Avenue 
LOS ANCELES, 2012 San Fernando Road 
SEATTLE, 507 Westlake North 
VANCOUVER, B.C., 1365 Cranville Street 
ee eee 
HEMPHILL DIESEL SCHOOLS 

(use nearest address) 
1 am interested in capitalizing on the swing 
to Diesel. Please send me free copy of il- 


lustrated ‘Diesel News” and Proof that 
Hemphill Training Pays. 


Name 


Street 


City _M-11-C 


Honblitpy 
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High School Course 
at Home 





Many Finish in 2 Years 
You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
prepares you for entrance to college. Stand- 
ard H. S. texts supplied—Diploma. Credit for 
H.S. subjects already completed. Single sub- 
jects ifdesired. High Schooleducation is ve ry important 
for advancement in business and industry and socially. 


College Entrance 


During the past 14 years, our High School graduates 


have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 


prepares for teachers’ certificate 
examinations. 


Business— Industry 


To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics 

In Industry—Mechanical and Engineering lines 
you must have at least an elementary knowledge of 
Physics and Chemistry—be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac 
curately and clearly on both your work and ordinary 
topics of conversation 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 


An Educational Institution 


The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped — 
Complete Your Training Now 


and pre-professional 














Be a High School Graduate! Prepare yourself for promo 
tion in Business and Indus- 
try for the Professions, 

20 Other Courses | ties: Putrance and so- 
o te ted Ed kK cial ucces No matter 
ver 150 notec ducators, n ahead -—< selec 
gineers, and Business Men : a line you may select 
helped prepare our special! in High School training will 
struction material, which is prov nvaluable to you! 

used by many resident hools 

On moderate fees cove 
and colleges, U.S. Navy, and yur moderate fee ver 
Pro e of Manitoba, Canada all i iction, standard 
We off r you quality training textbooks and Diploma 
at ¢ for the best - paying ' mthis erms. Get 
lines of Industry and Business, E nonthily corm rf 
as listed in th 1@ coupon, ahead in lite tart your 

training NOW! 








Mail coupon for information about line that interests you 


American School, Drexel at 58th, Chicago 


Suetean School, Dept. H-646, Drexel at 58th, Chicago 


Tell me to train for in line checked. 


obligation } High School Course 

Diesel Engineering 
Drafting & Design 
Liberal Arts 
Private Secretary 
Hier Ac't'a(C.P.A. 
Highway Engin'r'g 
Mechanical Eng'r'g 
Radio & Television 
)Salesmanship 
}) Steam Engineering 


—--— ee KK eee 


how No 


iccess 


Accounting & Auditing 
Architecture & B'iding 
Automotive Engin'ring 
Business Management 
Comercial Aeronautics 
Electrical Engineering 
Electrical Refrigerat'a 
Air Conditioning 

Civil Engineering 
Complete Law 














NEW INDUSTRY 





NEEDS MEN 
Is This | —eomenesson ( ConoensER) 
or (Sa = 
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J CT 
ELECTRIC RE FRIG ERA- 





Opportunity? 


Alk CONDITIONING 
TION--! ! ! 


exe XPANSION VALVE 








TO 


e1 ¢ ! a | insta ation 


a week I 

— ww dutaiod — m, write ’ 

FREE BOOKLET: 7 deta e. prevent Gosmpation at 
UTILITIES ENGINEERING INSTITUTE 

Dept. 396, 


400-410 N. Wells St., CHICAGO, ILL. 











Secrets of Success 


spoke a picture language of blueprints. 
But the news at home took the wind 
out of my sails. The folks had met with 
adverse fortune that summer. There was 
a large family of us, Dad needed help 
and I was the eldest boy. My parents 
felt very badly about my leaving school 
and begged me to study at home. I 
thought it a splendid idea and borrowed 


$10 to enroll in my first home-study 
course—a course in drafting with the 
School. I then secured a job 


driving a team hauling gravel. 

Six months after my seventeenth birth- 
day and after only one day’s surveying 
experience, I had a job as transitman with 
a surveying party. In a few months I was 
in charge of a survey party on the con- 
struction of a tunnel in the high Sierras. 
At nineteen I was building canals and 
hydraulic structures along the Mexican 
border and at twenty-one I was an as- 
sistant engineer in the tropics. 

Since then I have worked on dams, 
bridges, buildings, pipe lines and other 
construction, both in the field and in the 
office. I am not eminent in my field nor 
am I wealthy, but I am happy. I am do- 
ing the kind of work that I would rather 
do than anything else on earth. My in- 
come is ample to supply the needs of my 
family and I have never been out of a 
job in seventeen years. 

I have worked for numerous organiza- 
tions and without exception I have found 
the men higher up eager to help any 
young man who is willing to help himself 


through home study. 

Home study develops the ability to 
learn much about any subject through 
observation and reading. Sometime ago 


I discovered that I had unconsciously de- 
veloped—to a certain degree—an analyti- | 
cal viewpoint and the ability to express 
myself in writing on subjects quite foreign 
to my work to the extent that several of 
my contributions have been accepted for 
publication. 

My hobby is the realization of one of 
my most potent boyhood dreams—a home 


workshop. The present availability of 
juality machines and tools at possible 
prices has made many of us grown-up, 


mechanically-minded kids very happy. 


—G L | if. 


Sacramento, Cal 
BOBBIN WINDER SERVES 
AS MINIATURE LATHE 


THE bobbin winder on an ordinary sew- 
ing machine can be utilized as a miniature 
lathe for making belaying pins, wheel 
housings, capstans, atid other small turned 
fittings for model ships. 





Cut a dowel to the proper length. In- 
sert a common pin in one end after cut- 
ting off the shank so as to leave about 
3/16 in. to press into the wood. Round 
off the other end of the dowel to fit into 


the bobbin winder. Work the sewing ma- 
chine in the usual manner as if threading 
a bobbin, but with the dowel in place of 
the bobbin Use small chisels and files. 
For very clear, sharp lines, I have found 
broken piece of glass is excellent. Nu- 
merous little fixtures that are needed in 
model work can be turned in a few min- 
utes by this method.—D. E. Kenny. 











YES, BOB, MOUNTING ByAos and ANIMALS 
ISA GRAND HOBBY / I've DOUBLED 
MY FUN FROM HUNTING—AND AVERAGE 
$14 PER WEEK, SPARE TIME, MOUNTING 
FOR HUNTERS —WHY DON'T YOU WRITE 

TO — SCHOOL FOR THEIR FREE 





















Write for this 48-pa 

FREE BOOK TODAY. 

Tells how YOU can 

become a Taxidermist. Learn 

at home to MOUNT BIRDS AND { ANIMALS. ny == 
care sont em perans « gg it ae 

not = 

ROME TANNING. Teo furs, make real leather. 

MAKE Earn big money mounting for eportemen. I Mount and 

sell your own 


















bf ide- usiness 
MONEY that POSEOFTTS. INVESTIGATE! Write 
for FREE BOOK State your age. 









Kk Popa 
ny 3396ElwoodBidg. Omaha,Neb 








| 
| available at $125-$175 per month, steady. 
Cabin. Hunt,trap, patrol. Qualify promptly. 


Get details immediately 
| Rayson Service Bureau, B-61, Denver, Colo. 



























BE A TRAINED 


AUTO-DIESEL EXPERT L264. 


PREPARE NOW for rich new opportunities in fast- 
pate ong gy A Diesel-Trained Men needed for 
trucks, busses, tractors, farm power and lighting 
spare-time training plan 
offers quick way to good jobs at good pay, or own 
profitable auto repair business. Learn from the pio- 
meer automotive home-study school. Write for 
7 AUTO - DIESEL Book and pay -as-you-learn 
er. 


MOTOR INSTITUTE of AMERICA 
4554 Broadway, Dept.JD-12, Chicago, lll, 


Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”” gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWords and requirements 
North American Institute, Dept. 1366 
3601 Michigan Avenue, Chicago, Ill. 


TO =MECHARICS 

Auto Mechanics and Welders are in big 
demand. Complete courses in ar 
and ac lene welding, metal fin- 
ishing, body and fender bumping, 


spray painting and collision*wor 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 


EARN itt 
MONEY 
SEND FOR 
FREE 
BOOK! 


plants. Practical, easy, 
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A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air ae Electronics. Approved by educa- 





tors, endorsed by industry. 44th year. Catalog. 
BLIS wi ft tg 
HOOL 
109 Takoma Ave., ta ate Sg D.C. 















IEN [MEE i DEGREE IN 
TWO.YEARS 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Tolevicies Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
gO ag ae. Earn board. Low 
uitio reparatory Departme s 
Dec., March, June. , oo 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 









Earn While Learning at Home! 


Television, Photo Electric 
Cells, Public Address 

Many R-T-! Trained Men 
make upto$75 a week and 
more inful time radio jobs 

$5 spare time 
alone. ere trained men 
needed. Learn at yur by 
uick, easy, R-T-I WAY. 

endorsed py x big con- 
cerns. te for big Op- 
portunity "Boo i FREE. 


RADIO AND TELEVISION INSTITUTE, Inc. 
2150 Lawrence Ave., Dept. 206, CHICAGO, ILL. 


TOON YOUR WAY 
: cess! 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home = Edn can 85 
SELL! Course has 26 lessons and 600 

Send name and address for free ert 


RAYE BURNS SCHOOL, Dept. S-X, Box roo G@Quuhea. Ohio 


PHILCO 
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SUPPRESSED 
KNOWLEDGE 
OF THE AGES) 






What strange powers did the 
ancients possess? Where was the 
source of knowledge that made it possible for 
them to perform miracles? Were these pro- 
found secrets burned with ancient libraries, 
or are they buried beneath crumbling Temple 
walls? These wise men of the past knew the 
mysteries of life, and personal power. This 
wisdom is not lost—it is withheld from the 
mass. It is offered freely TO YOU if, with 
an open mind, you wish to step out of 
the rut of monotonous existence and 


MASTER YOUR LIFE, 
THIS FREE BOOK 


Man's intolerance has at times swept his 
achievements from the face of the earth, yet 
secret brotherhoods have preserved this sac- 
f: red wisdom of the ages. The Rosicrucians, 7 

« one of these ancient brotherhoods, INVITE (ge 
YOU to write and secure a free copy of “The Sm 
Secret Heritage.” It will point out how you 
may receive age-old truths. You can learn 
to MAKE YOUR LIFE ANEW—the 
fulfillment of your ideals awaits 
you. Address: 

Scribe M.K.Q. 


The Rosicrucians ; 
AMORC — 
Fe JOSE CALIFORN 


§; The Rosicrucians are NOT a religious beth 
rat 
th. 











































t 


CIVIL SERVICE 











Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, ¢ asy work, vacation with pay. Com 


often. 


mon school education required. Examinations 
Established 1896. Send for our Civil Service Catalog. 
Columbian Correspondence College Washington, D. C. 

















pe y.- F AND APPLIED COURSES. Nonessentials omitted. TIME 













MONEY SAVED. Degree in 2 yrs., diploma in 1 yr. Electrica 
Me Cc -+ anical, Architectural, Structural, Aeronautical, Civil, Highway: 
Short intensive courses in Diesel-Electric, oe pace Power Plant, 
Dr afting. All courses include Refrigeration, Diesel and Air-Condition- 
ng. Low tuition. Extensive modern equipment. ‘Part time work for 
m —_ board. 37th year. Thousands of successful graduates in U.S 
reign lands. Approved by Industry, endorsed by educators and 
i. One and two-year courses begin in Sept. Short courses open 


the year round. Catalogue free. 


FINLAY ENGINEERING COLLEGE 
_1001 Indiana Aven Kansas City, Mo. 


REAL JOBS OPEN 


Auto, Diesel and Aviation Mechanics— 
General as ae rg Welding— 





Step into Big Pay. Earn $35 to $75 a week. Learn in a 

few weeks. New practical shop plan. Work with real tools 
on reé ‘al equipment. Write school nearest you 

today for Big Free Opportunity Book and Special 

Low Tuition Offer. Specify courses interested in. 


cSWEENY SCHOOLS, Dept. 6-33 
~_ Cleveland, O., or Kansas City, Mo. 


WORK FOR THE 
Biya aA 














GOV E RNME NT 
$1260 to $2100 Year 





TO START 
Men—Women /-——-—-~-~--~-- 
/ FRANKLIN INSTITUTE 
Dept. M245 
Get ready / Rochester, N. Y. 
immediately = Rush FREE list of U. §S 
L£ ——— big pay JOBS, 32 
Common education 2 wt Mss = des <= salaries 
usually sufficient © o.; Fs of thes = cba. a 
Mail Coupon / Vame 
Today— / 
SURE / fiddress 
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DEADLY MAGNETIC RAYS 
AID WAR ON CANCER 


(Continued from page 13) 
particles travel in an ever-widening spiral, 
constrained by the magnet to follow a rough- 
ly circular path, while two charged electric 
plates take turns in boosting their speed with 
50,000-volt kicks at each half revolution. By 
the time they reach the rim of the pill box, 
the atomic bullets are moving at the almost 
incredible speed of 12,000 or more miles a 
second! Through his ingenious scheme of 
prodding the speeding projectiles in his atomic 
whirligig with several hundred successive 
kicks of comparatively low voltage, Professor 
Lawrence obtains a beam that could be dupli- 
cated only by the application of millions of 
volts to a conventional vacuum tube. 


O EXPOSE objects to the ray, it was 
originally necessary to place them within 
the pill box. Recent improvements in the 
apparatus have made it possible for the first 
time to bring a 6,000,000-volt beam of heavy- 
hydrogen particles right out into the open air. 
Now scientists can see with their own eyes 
the marvel of a beam of radiation more than 
five times as powerful as any that has ever 
been produced before—even in a vacuum 
tube, where collisions with air particles do 
not slow down the high-speed particles. And 
being able to work in the open with the ray has 
permitted fascinating new tests of its powers. 
When the cyclotron’s greenish-blue beam is 
shot against a target of beryllium metal, 
powerful “secondary” or recoil radiations 
stream forth—much as X rays are produced 
when a cathode-ray beam of speeding elec- 
trons is trained upon a metal target in an 
X-ray tube. The rays from the cyclotron 
beam’s impact, however, are far more pene- 
trating than X rays. They are believed to be 





streams of atomic particles of a _ recently 
discovered sort known as “neutrons,” pro- 
duced by the mutual shattering of the 


composing the cyclotron beam and 
of the atoms of the metal target. No known 
shield will stop them completely. They pass 
through the thickest walls of metal as sun- 
light pours through a window. Tanks of 
water, which slow the rays down, have 
proved the best barrier. 

So deadly a menace are the neutron rays, 


particles 


the by-products of the magnetic-ray gun’s 
luminous beam, that the University of Cali- 


fornia experimenters have issued a warning 
to research workers in other laboratories 
where cyclotrons are now being built. Lack 
of protective screening to shield laboratory 
workers from the rays, it is pointed out, 
might easily cause a series of tragedies such 
as followed the discovery of X rays, in the 
late 1890’s, before the danger of injurious or 
fatal “burns” was realized. 


ESTS with 200 mice have shown the 
rays to be nearly three times as destruc- 
tive as X rays to healthy tissue. The same 
tests, however, indicated that the rays were 
four times as ‘destructive as X rays to un- 
healthy tissue, as represented by a certain 
type of cancerlike tumor in mice. In this 
significant difference lies the hope of apply- 
ing the rays tothetreatment of human cancer. 
Two powerful weapons now used against 
cancer—radium, and its modern rival, high- 
voltage X rays—both provide deeply penetrat- 
ing rays that attack human tissue selectively, 
destroying malignant tumors and _ leaving 
normal tissue unharmed. Often, however, it 
is impossible to give a large-enough dose of 
rays to kill the malignant growth without 
harming the patient. The best that can be 
done at present with X rays is to cure or 
benefit about fifteen percent of the patients 
treated—barely one out of six! Far more 
sufferers could be relieved if some kind of 
radiation relatively (Continued on page 108) 
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Amazingly Easy 
Way to Get into 
ELECTRICITY 





















LEARN TO EARN A GOOD 
SALARY OR GO INTO 
YOUR OWN BUSINESS 


Whether your age is 16 or 40. Let us train you to 


prepare for orn that lead to good salaries in 
Electricity—NOT by corre spondence, but by an amaz- 
ing modern method right here in the great Coyne 
Shops that gives you a practical Training in 90 days! 
Getting into Electricity is easier than you imagine if 
you choose the right method. You don’t need pre- 
vious experience or need a lot of book learning. 
Start any time. 


FINANCE YOUR TRAINING! 


Mail the coupon below and I'll send you all details of 
my finance plan. Under this plan you can pay for 
your tuition in small monthly payments extending 
over an 18-month period, starting 5 months after 
you start school. 


Learn by Doing—In 90 Days 
in the Great Coyne Shops 


I don’t care if you don’t know an armature from an 
air brake—I don’t expect you to! In 12 brief weeks, 
in the great shops of Coyne, we train you by practical 
shop work .. . on one of the greatest outlays of elec- 
trical apparatus ever assembled for training purposes. 


. = 
Many Earn While Learning 
If you need part time work to help pay your expenses 
we may be able to help you if you will write and tell 
us your problems. When you graduate we’ll give you 
lifetime employment service. 


DIESEL, REFRIGERATION 
AND AIR CONDITIONING 


Right now we are including additional inctrection in 
Diesel Engines, Electric Refrigeration and Air Con- 
ditioning without extra cost so your training will be 
more valuable to you. 


GET MY BIG FREE BOOK! <:°”": 

®is your 
great chance to get into Electricity. This school is 37 
years old—Coyne training is tested. You can find out 
everything absolutely free. Simply mail the 
coupon and let us send you the big, free 
Coyne book with photographs ... facts... 
jobs ... salaries. . opportunities. Tells you 
how many earn expenses while training and 
how we assist our graduates in the field, 
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on construction work, trucks, tractors, 
hoists, power shovels, graders; trans- 
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freighters, river and lake vessels, yachts 
and small cabin cruisers. 
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MAGNETIC RAYS AID WAR ON CANCER 


(Continued from page 107) 


more lethal for cancerous than for healthy 
tissue could be found. Neutron rays appear 
to be just such an agent. Some way must be 
found of directing them just where they are 
wanted and of controlling their power within 
limits that the human body can stand—and 
this is what experimenters are now seeking 
to do. Cautious as scientists habitually are in 
promising medical advances, workers with 
the cyclotron ray cannot conceal their en- 
thusiasm for its possibilities. 


RTIFICIAL radium, successfully manu- 

factured with the cyclotron and expected 
to be made available to hospitals before many 
months, is already being hailed as a boon to 
medicine. It is the radioactive product ob- 
tained when salts of sodium, calcium, mag- 
nesium, boron, and a host of other elements 
are exposed to the magic ray. The salts retain 
their radioactivity for a limited time, varying 
from a few seconds to several months accord- 
ing to the particular substance used, but this 
is not regarded as a handicap. In fact, it may 
prove an actual advantage, since it has been 
suggested that a measured quantity of the 
man-made product might be injected directly 
into the part of the body to be treated and 
left there, automatically becoming harmless 
and preventing an overdose of rays after the 
desired time of exposure 

These substitutes may have a telling effect 
on the demand for radium. At one time, 
when radioactive ores of Colorado were the 
principal source of supply, the standard price 
was $100,000 a gram—or about $3,000,000 an 
ounce. Then rich radium deposits were dis~ 
covered in the Belgian Congo, and low pro- 
duction costs dropped the price to $60,000 and 
later to $40,000 a gram. Meanwhile, the 
supremacy of radium has been threatened, 
first by superpowerful X rays and now by 
cyclotron rays and the artificial radium they 
produce. The price of the natural element 
seems due for another slump, and it is re- 
ported that if anyone wants a dozen grams 
or so of radium they can be obtained for 
about $15,000 a gram. 

More than a third of all the known chem- 
ical elements have been changed into different 
substances by exposure to the beam from the 
cyclotron. Some of the products, like arti- 
ficial radium, are new to science. Other 
transformations are no less startling, even 
though the products are familiar. Platinum, 
for example, has been turned into gold—not 
in quantities large enough to cause any flurry 
at the United States Treasury, but none the 
less pure gold. 


T ATURALLY, it would be hard to interest 
4 any sensible person in converting platinum 
to gold asacommercial proposition. Physicists 
are excited about the feat, however, because 
it verifies present-day theories of the structure 
of atoms. The two precious metals are next- 
door neighbors in the list of chemical ele- 
ments, their atoms supposedly differing only 
slightly in mass and constitution. By adding 
“building blocks” in the form of neutrons to 
atoms of platinum, and letting the impact 
shake them up and rearrange the internal 
structure a little, the experimenters have pro- 
duced atoms of gold and shown that their 
theories can be put into practice. Atoms of 
every one of the ninety-two known elements, 
they believe, are simply differently arranged 
combinations of a very few fundamental 
materials—electrons, protons, neutrons, and 
perhaps one or two others. Now they are 
learning how to take these combinations 
apart and reassemble them te obtain any 
substance they want. 

One group of would-be atom smashers has 
attacked the problem with electrical genera- 


tors that apply staggering voltages, some- 
times running into the millions, to vacuum 
tubes. The largest of these, erected by the 
Massachusetts Institute of Technology, requires 
a dirigible hangar to house it and hurls the 
force of 10,000,000 volts between two fifteen- 
foot aluminum spheres mounted on railway 
tracks. A handicap of apparatus of this type 
is that electricity of such enormous voltage 
tends to leak off into the air, sapping the 
generator’s power, and ingenious means have 
been devised in an attempt to overcome the 
difficulty. 


NIVERSITY OF WISCONSIN experi- 

menters have just placed in service a 
compact counterpart of the M. I. T. monster, 
which incloses a high-voltage generator in a 
steel tank filled with air under a pressure of 
100 pounds to the square inch. The high 
pressure prevents electricity from escaping as 
a whirling rubber belt piles up a charge of a 
quarter of a million volts on a cylindrical 
metal shell with turned-in ends. This voltage, 
applied to a tubular “gun” that actually re- 
sembles a giant rifle in shape, produces 
“positive rays” or streams of atomic bullets 
of tremendous power. With their aid, the 
operators of the machine have already effected 
transmutations of elements, obtained neutron 
rays, and performed experiments that add to 
the hope of applying the new type of radia- 
tion as a weapon against cancer. 

In contrast with these machines, the cyclo- 
tron developed by Professor Lawrence uses 
only a modest voltage, yet workers with it 
have obtained the most spectacular results so 
far reported in the atom-smashing field. How 
great an advance its rays represent over those 
of naturally radioactive substances like radium 
is easily demonstrated with the aid of a 
scientific instrument called a cloud chamber, 
which makes visible the trails of speeding 
atoms after collision with the flying particles. 
The disturbance produced in a cloud chamber 
placed six feet from the cyclotron is as great 
as could be obtained from 100 grams of 
radium, or $4,000,000 worth. Alterations now 
under way will increase the power of the 
University of California cyclotron still fur- 
ther, and its rays will be harnessed more 
effectively by a huge vacuum tube that ex- 
perimenters are planning to attach to the 
machine. 

This constant advance in the power of 
atom-smashing tools promises that one of 
these days we may look for the transmuta- 
tion of elements in test tubes and flasks, per- 
haps eventually in industrial tanks and vats, 
instead of on a submicroscopic scale. Will we 
turn our unwanted copper into zinc, or meet 
a Shortage of sulphur by making it from phos- 
phorus? The idea seems much less fantastic 
than it did only a few years ago. 


ROSPECTS like these are foreshadowed 

by the giant atomic-ray gun and its lumi- 
nous beam. Some of them are only hopes, 
so far, but scientists the world over are work- 
ing to turn them into facts. As this is written, 
seventeen research centers are building or 
planning cyclotrons patterned after the Uni- 
versity of California machine. Ten of the de- 
vices will be in the United States. One of the 
largest, at Princeton University, will consume 
as much electric power as a large metropoli- 
tan broadcasting station, and breastworks of 
earth as well as tanks of water will shield the 
operators from its deadly rays. An installation 
at the University of Michigan, employing a 
ninety-five-ton electromagnet, will outrank 
even the California apparatus in power. 
Science has been waiting for just such a tool 
as the cyclotron, and now it is going to make 
the most of it. 
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SPOON-FED PLANTS 
SHOW NATURE’S SECRETS 


(Continued from page 33) 


stalks or leaves. This is essential, for through 
the green leaves, the tiny plants manufacture 
their own food. 

When the wheat attains an average height 
of two and a half inches, Dr. Davis carefully 
selects several score plants, all within a quarter 
inch of the same height, for transplanting. 
Since the principal function of soil has been 
found to be supporting plants in an upright 
position, these are placed in ordinary bottle 
corks fitted into a frame, each cork supporting 
the stalk of one plant. Room for expansion is 
provided by making the holes extra large and 
packing cotton around the stalks. 


ROM this point on, in addition to con- 

trolling nutrition and temperature of the 
roots, Dr. Davis also controls every factor in- 
fluencing the tops of the plants. He may pro- 
vide Alpine conditions by creating low tem- 
perature and high humidity at one time, only 
to switch to the desert by combining high 
temperature and low humidity later, or bring 
in the tropics with high temperature and high 
humidity. Further, he may supply water to 
the roots at one temperature and air to the 
tops at another. 

“In nature,” he commented, “the roots are 
usually colder than the tops. We have seen 
striking changes in this wheat by lowering 
the root temperature to ten degrees, while 
holding the air at twenty degrees. Lowered 
root temperature, we have found, increases the 
sugar content of the root, and this tends to 
develop a hardier, sturdier plant.” 

As I stood looking at the large glass box, 
Dr. Davis demonstrated how he changes the 
weather at will. Into the case a stream of 
freshly washed air was being blown by fans, 
the moisture content kept constant automati- 
cally. 

Stepping to the near-by controls, the scien- 
tist closed one valve and opened another. As 
| observed two instruments, I noticed that the 
temperature and humidity were rising. The 
dry, arctic cold was becoming a moist, tropi- 
cal heat before my eyes. 

“Likewise,” the scientist explained, ‘“‘the 
composition of the air may be changed by 
adding or subtracting oxygen, carbon dioxide, 
or any of the other gases the air ordinarily 
contains.” 

Then, as I looked on, red imitation sun- 
light suddenly bathed the cork-bedded wheat. 

“Why red?” I inquired. 

“Sunlight, we know, is made up of rays of 
different wave lengths,” Dr. Davis explained, 
“and their colors range from the long, red 
variety to the short violet. Science has known 
for a long time that plants need red and blue 
light, while yellow and green are less impor- 
tant. Until recently, little had been learned of 
the relative importance of red and blue and of 
the roles they play in the growth and com- 
position of plants. 

“For that reason, we have provided our 
plants with red ‘suns’ and blue ‘suns’ and we 
have found striking differences in plants 
grown under the two conditions. For ex- 
ample, we have found that wheat deprived of 
blue light became long and spindling, like 
children with rickets. Plants deprived of red 
light become dwarfed in size and they are 
likely to die prematurely.” 


OR were different colors alone responsible 

for some outstanding results. Tests have 
shown that a change in the length of day, 
with the “suns” shining at constant intensity, 
has a different effect than merely changing in- 
tensity. The wheat, for example, grew more 
rapidly in more intense light; but when it 
was exposed for longer times, the sunlight had 
an even greater effect! This is thought to 
account for the (Continued on page 110) 
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NATURE’S SECRETS REVEALED 
BY SPOON-FED PLANTS 


(Continued from page 109) 


fact that in the far north, where the sun is 
never very bright, but the days are long dur- 
ing the growing season, plant life springs up 
as if by magic. 

An even more important discovery in this 
novel laboratory shows that plants which can 
stand a moderate temperature under one in- 
tensity of sunlight, can stand a much higher 
temperature in brighter light. Dr. Davis be- 
lieves that this question of the relationship of 
light intensity and heat has an important bear- 
ing on the failure of lettuce, cabbage, and 
similar truck crops to form solid heads. 


HIS wheat experiment likewise finds 

practical application in the greenhouses of 
the nation. Greenhouse owners often try to 
maintain a constant temperature throughout 
the year. But these results suggest that green- 
house temperatures should be lowered in 
winter, when the sun’s intensity is low, since 
high temperatures without adequate sunlight 
affect plants much as a fever affects human 
beings, forcing the cell-building processes to 
proceed faster than food can be taken in. 

While some of these experiments look to- 
ward purely scientific findings—the facts of 
plant physiology—others find ready applica- 
tion in higher production at lower costs and 
in combating disease. 

For instance, Prof. W. C. Gehricke, also of 
the Universiiy of California, for several years 
sought a means of improving the quality of 
tomatoes at lower cost. Year after year, he 
set out young plants in a waterproof box two 
and one-half feet wide and ten feet long. He 
tried them in various kinds of materials, from 
sawdust to excelsior, and finally hit on a 
winning combination. 

When I visited the laboratory, I saw the 
box filled with sturdy plants which had been 
set out two months earlier. They had attained 
a height of nearly two feet. The stalks were 
supported by a layer of excelsior two and one- 
half inches thick, resting on a screen of chicken 
Their roots extended into the water, 
contained a balanced nutrient solu- 
tion of calcium nitrate, potassium nitrate, 
magnesium sulphate, potassium phosphate, 
and ferric tartrate, the elements necessary to 
plant growth. 

Beyond “feeding” the plants one pint of 
the solution twice during their growing season 
and keeping the twenty-five gallons of water 
at a temperature of about seventy-two de- 
erees, with room temperature between eighty- 
five and ninety degrees, the scientist gave 
them little attention. On the basis of last 
year’s yield, 365 pounds from the small tank, 
tomatoes so grown are expected to produce 
the astounding total of 350 tons an acre. Now, 
for the first time, at Los Angeles and Santa 
Cruz, Calif., growers are trying out the “wa- 
ter culture” methods on a large scale. 


wire 
which 


I Y A similar method, Dr. Gehricke has pro- 

duced astoundingly large quantities of po- 
tatoes, radishes, and carrots in his beds of 
excelsior, 

Nor are these all. As I walked through the 
near-by greenhouses, I saw sunflowers grow- 
ing in bottles, fed by carefully balanced nu- 
trient solutions and aerated through rubber 
lines leading into the water solutions; se- 
quoias, taken from cuttings and now two 
years old, growing in corks, their roots float- 
ing in water contained in shallow pans; bar- 
ley, in various stages of hardiness. 

The barley, I learned, has yielded some odd 
facts. From several plants nitrate was with- 
held. With almost human intelligence, the 
tender young roots shot out almost overnight 
to surprisingly great lengths, actually search- 
ing for the missing element. Others, denied 


iron, died; yet, when only one drop of iron 
was added to the water for one night, plants 
of the same age absorbed enough to carry 
them through to maturity without turning 
yellow. Others, lacking sulphate and magne- 
sium, grew until they started to form heads; 
then they, too, died. 

Tomatoes, sunflowers, and squash were 
serving as plant guinea pigs in experiments to 
find a cure for “little leaf,” a disease resulting 
from deficiency of zinc, which causes leaves, 
particularly at the end of apricot-tree 
branches, to become yellow and sickly. Some 
were growing with lead added to their diets, 
others without. By changing diets, the scien- 
tists are trying to produce “little leaf” in these 
garden plants. Then they will know the cause 
of the disease, and how to combat it. 


EVERAL years ago, a disease known as 

chlorosis attacked fruit trees in a central 
California valley. Caused by an excess of lime 
in the soil, this disease interfered with the 
iron metabolism and caused leaves to turn 
yellow, thereby limiting their ability to take 
food from the air. Investigation revealed that 
the disease was attacking trees all the way 
from Kansas to the Pacific Coast. 

Into the hands of Dr. J. P. Bennett, pro- 
fessor of plant physiology, the problem fell. 
To solve it, he first recognized he must study 
the relationship between inorganic nutrition 
and chlorosis, and in order to control all fac- 
tors he set out sixty French prune and pear 
trees, taken from nursery stock, in ordinary 
garbage cans. Each can was painted inside with 
asphalt and marine varnish to prevent rust,and 
packed with moss, which kept down tempera- 
ture during the summer. Into each was poured 
twenty-five gallons of water and a small 
quantity of a nutrient solution, containing 
calcium, magnesium, potassium, iron, sulphur, 
phosphorus, nitrogen, and manganese. In ad- 
dition, oxygen was supplied to the roots by 
means of air bubbling up through the water. 

From time to time, for four years, Dr. 
Bennett has changed the balance of the food 
fed to these trees, maintaining some in an 
acid diet, others in an alkaline solution, while 
still others were kept neutral. Once each 
week he takes a sample of the solution, tests 
it, and re-adjusts the diet, feeding the trees 
from a glass tube much as a new-born babe 
sometimes takes liquid from a medicine drop- 
per. For two years, these water-raised trees 
have borne luscious fruit, many of them en- 
tirely free from disease. 

“Whereas soil can only supply a few ele- 
ments to a tree,” Dr. Rennett told me, as we 
examined the sturdy roots of one specimen, 
“here we can control all factors. For instance, 
if these trees were growing in a soil contain- 
ing five percent of lime, that would mean that 
over the area required, the upper foot of soil 
alone would contain 200,000 pounds of lime. 
To neutralize such a soil, we would have to 
add an even greater amount of sulphuric acid. 
Here we can accomplish this around individ- 
ual trees with only a spoonful of acid.” 


HESE remarkable experiments, while 

pointing a way to high productivity of 
fruits and vegetables, do not end here. Other 
experts in plant nutrition in the same labo- 
ratories are studying the effects of rare and 
little known elements on plant life, the food- 
supplying capacity of the soil, and the chem- 
ical composition of tissues within the plants 
themselves. 

From these researches will come further 
and even more startling facts about the plants 
which furnish the food elements and without 
which neither beast nor man would be able to 
continue the fundamental life processes. 
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HOME EXPERIMENTS SHOW 
ODDITIES OF WATER 


(Continued from page 53) 


for making small quantities of distilled water. 

Among the interesting commercial appli- 
cations of chemicals that hydrolyze, or inter- 
act with water, is their use in fighting fire. 
Apparatus employing this principle is easy to 
reproduce in the laboratory on a miniature 
scale. 


Some types of fire extinguishers contain 
baking soda and sulphuric acid, which are 


mixed when the container is inverted, gen- 
erating a frothy stream of carbon dioxide 
bubbles that smother the blaze. Another va- 
riety of extinguisher dispenses with sulphuric 
acid, Instead, a solution of aluminum sulphate, 
which behaves like an acid as a result of hy- 
drolysis, is used. The baking soda, or sodium 
bicarbonate, is retained and is supplemented 
by an extract of licorice that serves as a 
foam-producing agent. 


HEN the aluminum sulphate solution 
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and the bicarbonate solution mix, car- 
bon dioxide gas is formed. Another product 
is a jellylike precipitate of aluminum hydrox- 
ide, which is rendered stiff and tough by the 
foaming agent. In consequence, a fire is ex- 
tinguished by coating it with a blanket of 
tough bubbles of carbon dioxide gas. 

A model illustrating this principle may be 
assembled from a U tube of about half-inch 
diameter, a small T tube, and a pair of large 
funnels. The funnels serve as containers for 
the two solutions, and should be joined to 
the T tube, where the liquids mix, by rubber 
tubing. Hang the U tube over the side of a 
large tin can, which will be used to simulate 
a flaming oil tank, and connect it to the re- 
maining branch of the T tube with a one-hole 
stopper. (A metal or rubber tube may re- 
place the glass U tube, if you wish; it should 
be of large diameter to accommodate the in- 
crease in volume of the mixed solutions.) 
Tighten a pinch clamp or a screw clamp, 
preferably the latter, over both sections of 
rubber tubing leading from the funnels, and 
you are ready to fill them with the necessary 
solutions. 

The exact strength of the sodium bicar- 
bonate and aluminum sulphate solutions is 
not important; ten to twenty-percent solu- 
tions will work well. To the bicarbonate so- 
lution, add a gram or two of saponin, or a 
little glue, gelatin, or powdered soap, to serve 
as the foaming agent. Then place one of the 
solutions in each funnel. 

A half spoonful of alcohol, placed in the 
tin can and ignited, will give a realistic like- 
ness of an oil-tank fire. Open the screw clamp, 
and the fire-fighting solutions will come in 
contact with each other, ejecting a copious 
foam through the U tube and quickly extin- 
guishing the blaze. Make sure that the rub- 
ber tubing is entirely filled with the solutions, 
as one of them may fail to flow if air bubbles 
are trapped. The funnels should be supported 
well above the level of the tin-can “tank” to 
give the liquids sufficient hydraulic head, or 
pressure. 


EFORE we leave the subject of hydroly- 

sis, it is interesting to note the behavior 
of ‘magnesium chloride, a salt found in sea 
water. So marked is the interaction of this 
compound with water, forming hydrochloric 
acid, that hydrogen gas is evolved when the 
solution is boiled in iron or steel containers. 
The acid produced by hydrolysis attacks the 
metal, and this is one of the reasons why sea 
water cannot be used to generate steam in the 
boilers of ships. 

Many of the physical properties of water 
have been described and illustrated with ex- 
periments in previous articles of this series. 
Something new to try, however, is a test that 
demonstrates how (Continued on page 112) 
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HOME EXPERIMENTS SHOW 
ODDITIES OF WATER 


(Continued from page 111) 


water vapor condenses in the air to produce 
fog, and shows the curious part that dust 
plays in the process. 

A handy accessory for this and other ex- 
periments is a homemade vacuum pump, 
which you can improvise by reversing the 
leather washer in a small bicycle-tire or foot- 
ball pump (so that the pump will suck when 
the handle is pulled) and soldering the valve 
stem from a discarded inner tube to the end 
of the pump cylinder. 

Fit a pair of bottles with two-hole stop- 
pers carrying L-shaped tubes of glass or met- 
al, and join the bottles through one set of L’s 
with a short length of rubber tubing. Connect 
the vacuum pump to the remaining L of one 
of the bottles, which is left empty. Place sev- 
eral drops of water in the other bottle and 
attach a rubber tube fitted with a pinch 
clamp to its unused L. 


LOSE the pinch clamp and draw the air 

from the bottles with a few strokes of 
the homemade vacuum pump. (If the pump 
is not fitted with the valve stem, but its wash- 
er is reversed as described above, the experi- 
ment will still work; a single stroke of the 
pump produces a slight vacuum that is suf- 
ficient to show the fog phenomena. In fact, 
even sucking the air out with the lungs will 
do.) 

Now open the pinch clamp, letting air rush 
into the bottles. Water vapor in the bottle 
nearest the inlet will condense, forming a fog. 
No fog forms in the bottle nearest the pump, 
which contains little or no water vapor. 

Water vapor, however, is not the only re- 
quirement for producing fog. Repeat the ex- 
periment with a tube of absorbent cotton at- 
tached to the inlet tubing. This time, no fog 
will be produced even in the bottle contain- 
ing the water. The cotton strains out dust 
particles from the incoming air, and the ex- 
periment demonstrates that these particles of 
dust are required as nuclei or starting points 
for water vapor to condense into the droplets 
of moisture that constitute fog. 

This phenomenon calls to mind the be- 
havior of supersaturated solutions of certain 
salts, which crystallize spontaneously upon 
the introduction of a tiny crystal of the same 
material or a particle of dust. If you heat 
crystals of sodium thiosulphate (photogra- 
pher’s hypo) or sodium acetate in a flask, 
without adding water, you will obtain a thick 
syrup. Let it cool without being shaken and 
it will remain a liquid. Now allow a minute 
crystal of the material used in the experiment, 
or a particle of dust or dirt, to fall into the 
liquid. Instantly it will solidify into a mass of 
crystals. The foreign particle serves as a nu- 
cleus for the beginning of crystallization. 
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COMMON SENSE MAKES 
GOOD DRIVERS 
(Continued from page 58) 


glance in the rear-vision mirror before I start 
up,” Pendleton said, “so you haven’t got any- 
thing on me there, anyhow.” 

“So do most people,’ Hunter agreed. “But 
how many of ’em wait long enough to be 
sure there’s no car passing right close, in the 
blind spot of the mirror? An inside rear-vision 
mirror only shows you the road some distance 
back through the rear window of your car. 
If a car is quite far out in the road, it passes 
out of view in the rear-vision mirror quite a 
bit before it actually comes by you. Lots of 
fenders get smashed because drivers forget 
that. Unless you poke your head out of the 
window and look back, you can’t be sure— 
unless you wait for several seconds after 
you see that the road is clear in the mirror, so 
that if any car is in the blind spot it will 
have a chance to pass before you swing out. 


OW, here’s the other side of it,” Hunter 

went on, slowing up, as they swung 
around a corner into a street that was lined 
with parked cars on both sides. “Common 
sense should tell you that there may be a 
dumb-bell among the owners of these parked 
cars—and especially in a place like this, where 
all the cars are parked with their noses to 
the curb. Any one of them is likely to back 
out right into you. Of course, if there isn’t 
any traffic coming the other way, you don’t 
have to be quite so careful. Then, if you keep 
an eye on the row of parked cars, you can 
swing over if one starts to back out. 

“Now,” he continued, as they turned into 
the state road and rapidly overhauled a 
couple of heavily laden trucks, “I’ve found 
that I’m not so good on judging the relative 
speeds of oncoming cars, so I won’t attempt 
to pass those trucks until there is no possible 
chance that a car coming the other way will 
get me ina jam. I certainly wouldn’t attempt 
it, under any circumstances, while we're 
going around this curve. 

“Incidentally,” Hunter continued, 
they had come to a straight stretch and 
passed the trucks, “lots of drivers get the 
idea that they can judge the speed of an on- 
coming car to a hair when they really can’t 


after 


do it any better than I can. If you think 
you’re hot stuff at that gamic, just get some- 
body to hold the watch on you while you 


os 


estimate how hee it will be before any gi 
car passes you, how long it will take you to 
reach some point quite a distance down the 
road from where you are, and how long it 
will take you to swing out and pass a car 
and swing back onto your own side of the 
road again. You'll probably be astonished 
how far off your estimates will be. 


F YOU have a stop watch, you can time 

it yourself. If you have any natural apti- 
tude for judging speed and distai.c, ming 
that way will help bring it out, and if you 
haven't, it will show you up to yourself 
without running any risks of a head-on col- 
lision.” 

“T get you,” said Pendleton. “If you can 
estimate just how long it will be before the 
car coming the other way will reach you, 
and how long it will take you to pass the 
car ahead, and do it accurately, then the 
difference in time is your margin of safety. 
That’s a swell idea. I'll try timing myself.” 

“Now, here’s another problem where com- 
mon sense wins out most times,’ Hunter 
said, as they pulled up behind a car that was 
rolling squarely down the center of the road. 

“Tn a case like this, sound your horn once. 
If the driver pays no attention, sound it 
again in a few seconds. Remember that he is 
intent on his driving, and may not hear you 
at first. If he doesn’t pull over after the third 
attempt, crawl up (Continued on page 114) 
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COMMON SENSE MAKES 
GOOD DRIVERS 


(Continued from page 113)¢ 


close behind and stick right there. The kind 
of a driver who sticks to the center of the 
road usually is a bit nervous about a car fol- 
lowing too closely, and he'll either pull over 
and let you go by, or speed up so it isn’t nec- 
essary. Of course you’ve got to keep your 
eye peeled for what's in front of the other 
car when you're close up like that, so you'll 
spot any danger as soon as he does and put 
your brakes on in time with him. And, nat- 
urally, you'll drop back a bit if for any 
reason you can’t see what’s ahead of him. 
Furthermore, it stands to reason that keep- 
ing too close to the car ahead is mighty risky 
if your brakes aren’t in top-notch shape—but, 
then, you shouldn’t be on the road anyhow if 
they aren't! 


T NIGHT, it isn’t safe to get so close, 

but you can turn on your distance head- 

light beams and that will generally get results.” 

“Not if he has his rear curtain pulled 
down,” Pendleton observed. 

Hunter laughed. “That makes him a double 
dumb-bell, so you'll have to be extra careful. 
A lot of drivers pull down the rear curtain 
to cut out the glare of headlights in their 
rear-vision mirrors, but it doesn’t strike me as 
the safest thing to do. It’s always better to 
know what's going on behind your own car. 

“I’m not saying that skill in driving isn't 
worth having,’ Hunter explained. “Knowing 
exactly where your wheels are is a help some- 
times. Watch what happens to that empty 
cigarette package down the road.” 

Pendleton spotted the package, and looked 
back after the car had passed. The paper was 
completely flattened. 

“Any skillful driver should be able to make 
either front wheel pass over any given spot, 
but many drivers can’t come within six inches 
of a target with either wheel. 

“Here’s another point,’ Hunter went on, 
as they rounded a curve and came in sight of 
a crossing just as the light turned red. “Com- 
mon sense will tell you it’s wise to take your 
foot off the throttle and coast to a stop in a 
case like this. It saves the brakes. Further- 
more, when you do have to jam on the brakes, 
always try to do it in such a way that you 
have several yards to spare. After your car 
has practically stopped, let up on the brake 
enough so she’ll slide forward in that extra 
safety space. If the fellow behind you hasn’t 
vood brakes, he may not be able to stop as 
quick as you can, but by doing things this 
way you'll make him jam his brakes on in 
time so that he'll either stop before he hits 
you, or he'll bump you while your car is 
still moving and the shock won’t be as great.” 


“T CAN see how that would work out,” 
Pendleton said. “If you were, say, fifty 
feet or so in front of him when you slammed 
on the brakes, and his brakes weren't as good 
as yours, he'd come right up on you, but just 
before he’d slam you, you'd ease ahead and 
let him stop in the extra few yards. That’s a 
good trick, too.” 

They returned to the Model Garage just as 
Gus was giving the final polish to the lac- 
quered spot 

“IT won’t stop now, Gus,” Hunter said. 
‘The rattle I wanted you to find seems to 
have disappeared. When it comes back, I'll 
drop in again.” 

“That old geezer is some slick driver, all 
right,’ Pendleton admitted, as he climbed into 
his own car, “and he’s no slow poke, either. 
We were hitting fifty on the state road.” 

“But he isn’t as good as you are, eh?” Gus 
asked, with a twinkle in his eye. 

“He’s better,” growled Pendleton. “But he 
won't be for long. I can mix common sense 
with my driving just as well as he can! 
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(Continued from page 21) 


name that lumps together a set of entirely dis- 
tinct faculties. You might be able to call every 
man in the-state of Nevada by name—as one 
of its early governors was reputed to be able 
to do—and still forget a pressing business ap- 
pointment. All the Einstein formulas in the 
theory of relativity may come readily to your 
mind, yet you may be unable to recall where 
you left your rubbers. Memory for scenes and 
for music, or for faces and voices, are utterly 
unrelated things. 





OOK into the mechanism by which your 
brain files things away for future refer- 
ence, and you will understand why this is so. 
Quite likely, your memory works altogether 
differently from the next man’s. That indi- 
viduals differ markedly in the way they think 
and imagine was first proved by the great 
British experimenter, Francis Galton. When 
he questioned people about their power of 
conjuring up mental “photographs” of things 
they had seen, some maintained that they 
could picture an object in their mind’s eye as 
vividly as if it were directly before them. 
Others denied having any such power and re- 
fused to believe that anyone else possessed it. 
To account for what he observed, Galton 
classified his subjects into “visiles,’ who re- 
membered pictorial images; “audiles,’ who 
recalled sounds; and “motiles,” whose memory 
was for movements. Modern experimenters 
qualify this idea by admitting your right to 
some share of each type of ability, but agree 
with Galton that one faculty usually predom- 
inates—especially when you are confronted 
with a given kind of task. A common example 
is the person who remembers actual things by 
mental pictures, and words by their sounds. 
Occasionally a person is found who is almost 
exclusively a “visile,” an “audile,” or a “mo- 
tile.” 
These differences show up strikingly in an 
interesting test that psychologists have de- 
vised—the memorizing of a series of nonsense 


syllables like “bim, tup, lor, wex.” The 
strange-looking words, pronounceable but 
meaningless, are used in order to start the 


subject with absolutely unfamiliar material. 

Subjects with “photographic” minds com- 
mit these syllables to memory as mental pic- 
tures. This is revealed by the fact that the: 
can spell them forward or backward with 
equal ease. 

Visualizers also disclose themselves by tend- 
ing to mistake words that /ook alike, while 
“audiles,’ or subjects with ‘sound-track” 
minds, confuse words that sound alike. Using 
ordinary words to make the example clearer, 
the ‘‘visile’ might recall, “phantom,” if dimly 
remembered, as “phaeton’’; the ‘“audile,” as 
“fan-tan.” “Audiles” are greatly disturbed by 
noises that do not bother the visualizer in the 
least. They learn more easily when words art 
read to them, instead of shown to them. 

N OST frequently encountered of all are 

subjects who learn the syllables by im- 
agining, or actually trying, the “feel” of mouth 
and tongue movements required to say them. 
These “motile” or muscular memorizers learn 
best when they actually pronounce the words 
aloud. Make one of them whistle or swallow 
rapidly, and you will paralyze his ability to 
memorize words, since he cannot go through 
the necessary motions! 

Still other types of memory are known. A 
few people have the power of remembering 
tastes, and others are able to recall odors. 
These cases are rare. 

Practice wil! improve any one of these 
types of memory, but practicing one of them 
will not help another. Which kind is best ? 

The visualizer has an obvious advantage in 
remembering faces, (Continued on page 116) 
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Here are the ten people you met on page 21—and five more who have joined the party. 
How many can you identify? Write the name of each oge that you recognize on the line 
corresponding to the number of the picture; for the new arrivals, just write “stranger” 








pictures, scenes; the “audile” in identifying 
voices and recalling music; the “motile” in 
tasks requiring accurate movements from 
memory, such as “touch” typewriting—or 
making a midnight trip to the ice box through 
a darkened house without barking his shins 
or missing the bottom stair. Committing 
names or telephone numbers to memory, on 
the other hand, permits a choice of methods 
In general, the ‘“‘photographic-minded” person 
learns things more slowly, but recalls them 
more confidently and accurately than the per- 
son with the “sound-track” mind or the ‘‘mus- 
cular memorizer.” 


HICHEVER method you use, here are 
a few general rules that psychologists 
offer to help you, both in individual memor- 
izing tasks and in training your memory to 
give you better all-around service in the future. 
First, in memorizing a piece of material, 
tackle it as a whole and not in sections. Sup- 
pose that you want to learn by heart a poem 
of six stanzas. You might imagine it would be 
easier to memorize, say, a couple of stanzas 
at a time—committing the first, middle, and 
last parts of the poem to memory at three 
separate sittings. Nevertheless, experiments 
show that this method is wrong. Read the 
poem right through from start to finish, as 
many times as necessary, and you will learn it 
in connected form—which is the way that you 
want to—and with greater efficiency. The 
same applies to a selection of text or any 
other material 
Avoid “cramming.” In the example just 
given, you will fix the poem far more firmly 
in your mind if you read it through twice 
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each evening for a week than if you go over it 
fourteen times in one night. A wise after-din- 
ner speaker does not court the embarrassment 
of forgetting his intended remarks by trying 
to memorize a speech in a single sitting; a few 
rehearsals at one or two-day intervals, for a 
week or so preceding the occasion, make him 
letter-perfect. 

Don’t try too hard. Laboratory experi- 
ments have proved that mental tension, pro- 
duced by “over-trying,” definitely slows down 
the process of learning instead of speeding 
it up. 

Have confidence in your memory. “Every 
time a person remarks that he has a memory 
like a sieve,” declares Robert H. Thouless, 
British lecturer on psychology, “he is knock- 
ing one more hole through its bottom.” 

Don’t attempt spectacular feats of memory 
at the outset. The ability to perform them is 
the reward of long-continued effort. As you 
keep practicing, however, you will be en- 
couraged by the steady improvement in your 
powers of recollection. 


VOID “mental crutches,” or artificial aids 

to memory, such as associating colors with 
numbers in order to remember the figures bet- 
ter. This is bad because it puts your mind to 
unnecessary labor in handling two kinds of 
material that have no natural relation to each 
other. It is entirely possible to learn and rec- 
ognize familiar patterns in figures themselves. 
If your education had led you to study com- 
binations of digits instead of combinations of 
letters, you could read long numbers at a 
glance, just as you now read long words with- 
out stopping to examine the individual letters. 










This proved to be the secret of the num- 
ber wizardry that Dr. Finkelstein displayed 
to the Ohio State University experimenters. 
He had simply learned to view a long num- 
ber as a string of smaller, three-digit fig- 
ures, which were as easily recognizable to him 
as English words are to most people. It gave 
him no more trouble to memorize a number 
like 312655135254697255817 than you would 
have in committing to memory the line “cab 
fee ace bed fig bee hag.” Just as the patterns 
of words stand out even when run together 
“cabfeeacebedfigbeehag”—so familiar patterns 
of three-digit figures stood out to his eye. 
Even learning the vocabulary of numbers 
that he uses does not seem so difficult when 
you realize that there are only 900 three-figure 
numbers to become acquainted with, com- 
pared to the tens of thousands of different 
words used in everyday English speech. 





NOTHER interesting aid to memory is 
suggested by recent research. The best 
time to memorize anything is just before you 
go to sleep, Dr. H. M. Johnson, American Uni- 
versity psychologist, concludes from experi- 
ments here and abroad. In tests conducted by 
Joseph F.O’Brien, graduate student at American 
University, Washington, D. C., a group of un- 
dergraduates learned a memory assignment of 
nonsense syllables immediately before bed- 
time, and retired promptly for eight hours’ 
rest. Just twenty-four hours after the lesson, 
they tried to recall as much as possible of what 
they had learned. The experiment was also 
tried at other times of day. So striking was the 
difference in performance, Dr. Johnson de- 
clared, that anyone would be justified in 
wagering 100,000 to one that it could not be 
due to chance. The ‘bedtime memorizers” 
scored consistently twenty to thirty percent 
higher than the rest. Apparently, material 
that has just been memorized “sinks in” most 
effectively in the drowsy period just before 
actual slumber. The benefit was lost, Dr. 
Johnson observed, if even as little as two 
hours intervened between the time of study 
and bedtime. 

The most important fact brought out by 
all of these recent studies is that memory 
is not the chance possession of a few favored 
individuals, but may be cultivated by anyone 
who goes about it scientifically and has the 
desire and the patience to practice regularly. 
Try the suggestions given here, and you will 
be surprised at your own improvement. 

You may find that you have a natural apti- 
tude for one of the types of memory enumer- 
ated above. If so, you may be able to find 
some specially useful or entertaining way of 
exercising it. As for your weak points, they 
can be strengthened by a little exercise. 





Do You Remember? 


After looking for fifteen seconds at the 
picture at the bottom of page 21, see how 
many of these questions you can answer: 


Was the auto that went over the curb a 
closed car or an open one? 

What kind of a store did it strike? What 
happened to the other car? 

Was the lamp post at the corner still | 
standing ? 

What were passers-by doing? 

What happened to the fire hydrant? 

Was anyone lying in the gutter beside it? 

Was there a policeman in sight? 

Were any windows broken? 

How many eyewitnesses were near-by? 
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94 When the Rattlesnake Struck 


“‘Judge: When you sent me up for four years you called me a rattle- 
snake. Maybe I am one—anyhow you hear me 
well they said it was 

poverty and the disgrace together. You've got a daughter, Judge, and 
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I guess I’ve turned rattlesnake all right. Look out when I strike!’’ 
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WO PUFFS from that soggy pipe 

full of fire-water tobacco and 
another redskin bit the dust. We 
tell travelers as well as stay-at-homes 
that the true pipe of peace should be 
regularly cleaned, and packed with 
nothing but inoffensive Sir Walter 
Raleigh Smoking Tobacco. It’s a se- 
cret blend of definitely milder Ken- 
tucky Burley leaf. Burns slow, paci- 
fies the tenderest tongue and spreads 
a most delightful and winning fra- 
grance. We're so blamed proud of Sir 
Walter Raleigh we wrap it in heavy 
gold foil for extra freshness. Ever 
treated yourself to a tin?-Only 15¢. 





“SIR WALTER | 


| RALEIGH | 





— 


FREE booklet tells how to make 
your old pipe taste better, sweet- 
er; how to break in a new pipe. 
Write for copy today. Brown & 
Williamson Tobacco Corporation, 
Louisville, Kentucky. Dept. Y-610 
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THERE GOES WILSON - CALLED + 
INTO THE BOSS'S OFFICE AGAIN! 
HOW DOES HE DO IT? 


















= { SAY, BOB, WHAT DO YOU DO 
si TO GET YOUR IDEAS ACROSS 

TO THE BOSS? HE NEVER 
SEEMS TO SEE MINE! 4 








MAYBE HE HASN'T THE 
TIME TO READ LONG, 

HAND-WRITTEN MEMOS. 
| TYPE MINE UP AT HOME. 











HONEST DO YOU THINK TYPING 
MAKEs ANY REAL DIFFERENCE ? 





TYPE - AND IDEAS 
COME QUICKER, TOO! 











LOOK,HONEY! A $1O RAISE 
FOR THAT IDEA | TYPED 
AND SENT IN TO THE BOSS. 









I'M GLAD YOU TOOK BOB'S 











ADVICE AND BOUGHT A 
REMINGTON PORTABLE. 








Greatest bargain in 10 years 


ANY REMINGTON PORTABLE 
NOW 10¢ A DAY 


IGHT NOW, you can get a brand new 
Remington Noiseless Portable, the type- 
writer that speaks in a whisper, for only 10¢ 
a day. Here is a typewriter with such a light- 
ning-fast action that words seem to flow from 
it without effort. Used by famous authors, 
business and professional men. It is so quiet 
that you can type anywhere at any time with- 
out disturbing others. Standard keyboard. 
Variable line spacer, double shift key. Auto- 
matic ribbon reverse. Everything you need 
for complete writing equipment, PLUS THE 
NOISELESS FEATURE! 


YOU DON’T RISK A PENNY. You can get 
this Remington Noiseless Portable direct 
from the factory for a TEN-DAY FREE 
TRIAL. Use it. Prove to yourself, with the 
FREE TYPING COURSE we send you, 

















Please mention PopuLar Science MONTHLY when answering advertisements in this magazine. 5 


that you can learn to type in a few days. 
Then if you don’t think it is the finest port 
able you have ever used, send it back at our 
expense. WE PAY ALL SHIPPING 
CHARGES. Or keep it and pay for it at 
only 10¢ A DAY. You get a typing course 
and carrying case absolutely FREE. Get the 
full details without obligation! Clip out this 
coupon right now, and mail it today! 












’ 


TYPING COURSE 
CARRYING CASE 


Remington Rand Inc., Dept 153-J 
315 Fourth Avenue, New York, N. Y 

Tell me, without obligation, how to get a New 
Remington Noiseless Portable, Free Typing Course and 
Carrying Case, for 10c a day. Send catalogue 


Name___ 
Address SS 


City. 




























NEGLECTING THE 
OF YOUR CAR? 


ARE YOU 
FINISH 


Weather and dirt soon play havoc 
with any car’s beauty. They quick- 
ly dull and ruin the finish unless 
it is Simonized. So you are neg- 
lecting your car if you don’t 
Simoniz the finish right away. 
Simoniz takes all the wear the 
finish ordinarily gets. . makes it 
last longer, and keeps the colors 
from fading. 

Simonizing is easy. If your car 
is dull, first use Simoniz Kleener. 
With a few easy strokes it takes 
off all grime and dirt, leaving the 
finish thoroughly clean and bright 
... ready for Simoniz. 

Always insist on Simoniz and 
Simoniz Kleener for your car and 
it will stay beautiful for years. 
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Made so that its parts tele- 
scope, this metal Venetian 
blind can be adjusted to fit 
windows of almost any width 


for HOME OWNERS 


EING adjustable in width, a 

new-type metal Venetian blind 

recently placed on the market 
makes it unnecessary to obtain special 
made-to-order units for uncommon or 
oversize windows. Made of pressed steel, 
the slats as well as the headboard and 
tilting board consist of two telescoping 
members that can be adjusted to fit win- 
dows ranging in width from twenty-seven 
to forty-four inches. Its metal construc- 
tion eliminates any possibility of warping 
and a sturdy baked-on enamel coating 
gives the blind an attractive finish. Sim- 
plified hanger brackets make it easy to 
remove or replace the blind so that the 
units can be changed about. 


READY-MADE SHOWERS 
EASY TO INSTALL 


THE PROBLEM Of putting ina stall shower 
in either an old or new bathroom can be 
simplified by the use of one of the inex- 
pensive ready-made units recently placed 
on the market. Available completely as- 
sembled or knocked down, these prefabri- 
cated shower cabinets need only be set in 
place and connected to the existing plumb- 
ing—a one-man job that takes very little 
time. Since they are complete with water- 
proof base and drain opening, no special 
concrete flooring need be laid. Available 
in various sizes, a suitable unit can be 
obtained for the existing space, 


SWITCH-BOX CLIPS SPEED ELECTRICAL WORK 


By MEANS of recently devised clips, 
wall switch boxes can be installed easily 
without the use of screws. Made of metal 
cut in the form of a long strip with two 


projecting fingers, the clips are inserted 
in the switch hole cut in the wall—one 
along each vertical edge. When the switch 
box has been put in place, the projecting 

fingers are bent over the 














edges of the box and serve 
to hold it rigidly in place. 
Because no screws’ or 
countersinking are neces- 
sary, switches can be in- 
stalled in less than one 
third the time consumed 
by ordinary methods. Ac- 
cording to the manufac- 
turers, these approved clips 
can be used in any type 
of wall. The switch can 
be installed anywhere, re- 
gardless of internal wall 
conditions, since the two 











How the switch-box clips are 
used. Inserting one of the units 
in the box hole cut in the wall 


With the switch in place, the 
ends of the clips are bent over 
the edges of the box to hold it 


ends of each clip can be 
bent so as to give a firm 
bearing for the switch. 
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FROM HOME OWNERS 


Q.—weE HAVE been bothered with fumes 
from our automatic gas-range lighter. Can 
we fix this ourselves so that the trouble will 
be permanently eliminated ?—R. F., El Paso, 
Tex. 

A.—THIs is due to the formation of carbon 
in the combustion chamber of the lighter. To 
remedy it, cut a three-quarter-inch hole in 
the top of the lighter cap. This keeps the 
flame from coming in contact with metal, and 
will eliminate soot and fumes entirely. To ad- 
just the height of the flame, turn the screw on 
the side of the fitting near the push button. 
Five eighths of an inch is about right. 


QUICK-DRYING VARNISH 


C. C. M., DES MOINES, 10owA. With var- 
nished floors, three days is not too much to al- 
low for drying, but if there are children in the 
family, it will be difficult to keep them off 
the floors that long. You might try one of 
the quick-drying varnishes on the market. 
These leave the floors ready for use in about 
four hours. 


PAINTING GALVANIZED IRON 


Q.—1’D LIKE to put a protective coating on 
some new galvanized iron, but can’t find any 
way of making the paint “stay put.” Can you 
suggest some method or paint?e—F. L. U., 
Syracuse, N. Y. 

A.—NEW galvanized iron and tin are always 
covered with a greasy film, to which paint 
will not adhere properly. To remove this, 
wash the surface with vinegar. For the first 
coat, use red lead or some other metal-pro- 
tective paint. Outside paint will do for the 
following coats. 


HANDY BOARD FOR PLASTER 


R. N. O'C., SANTA BARBARA, CALIF. If you 
have much patching to be done with plaster 
of Paris, it will be worth your while to make 
a plasterer’s “hawk,” using thin box material, 
with a broken broomstick for the handle. On 
this, small batches of patching plaster may 
be mixed and carried conveniently from one 
patching job to another. 


HOW TO READ A GAS METER 


Q.—can you tell me how I can read my 
gas meter?—Mrs. D. S. H., Albuquerque, 
N. Mex. 

A.— BEGINNING at the left, write down the 
figure each hand has just passed on the four 
dials (or three, on a three-dial meter). Add 
two ciphers, for the reading. When a hand is 
between two figures, take the smaller. 


MAKE YOUR OWN SHADES 


R. F., LITTLE ROCK, ARK. Shade rollers can 
be used over again by removing the shade and 
tacking on new shade cloth, in exactly the 
same way as the old shades were fastened. 
You can buy the shade cloth by the yard at 
most department or dry-goods stores. 


KEEPS CASTERS FROM FALLING 


Q.—casters fall out of our furniture when 
it is lifted. Can anything be done to keep 
them in place ?—A. McC., El Paso, Tex. 

A.—wrap friction tape or rubber bands 
around the stems. To tighten a caster of the 
socket type, wrap tough paper or cambric 
around the wood where the socket fits, and 
glue well. 
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MINUTE 


4 4-HOUR MIRACLE 


“JOHN! YOU CAN'T 

START PAINTING 
NOW — WE’ RE 

HAVING A 

PARTY TONIGHT!” 


“THOUGHT YOU 
WANTED THINGS 
SHIPSHAPE FOR 
YOUR GUESTS.” 





STORY OF 



















“YES, BUT | DON’T WANT 
‘FRESH PAINT’ SIGNS 
FOR DECORATIONS!" 


“NO DANGER— 
WITH THIS NEW 
WATERSPAR 
ENAMEL. ONE COAT AND 
IT’S DONE. FOUR HOURS 
AND IT’S DRY.” 



























“WHY, IT ACTUALLY 
HAS A PLEASANT 









‘YEP —AND EVEN 
THAT'LL BE GONE 
TONIGHT. WAIT TILL 
YOU SEE THE 
BRILLIANT 
) 











ONE-DAY PAINTING 


WITH PITTSBURGH PAINT PRODUCTS 


WALLHIDE—for walls and ceilings 
FLORHIDE—for painted floors 


WATERSPAR ENAMEL—for wood- 
work and furniture 

WATERSPAR VARNISHES—for 
woodwork and floors 


Save days of needless muss with this modern meth- 
od. Look under “Paints” in classified telephone 
directory for nearest Pittsburgh Paint dealer. 


AsspPITTS BURGH. 

) ° eff ff , 
YOK * BATE GLASS COMPANY Glebs. 
PAINT DIVISION PITTSBURGH, PA. 

Copyright 1936 by Pittsburgh Plate Glass Co. 


Please mention PoruLar SctIENCE MONTHLY when answering advertisements in this magazine. 


“BROTHER HOME-LOVERS, 
HERE’S A TIP! SEND FOR 
THIS FREE 38-PAGE 

























**"YOU MUST HAVE roto. ) 
| SEE HELEN 
TOUCHING THE 

BOOKCASE TO 
SEE IF IT’s DRY.” 









**| COULDN'T HELP 







YOUR 4-HOUR 
MIRACLE WITH 
WATERSPAR.,”” 
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BOOK ON HOME 
DECORATION.” 


“DESIGNS FOR LIVING” | 


—a home decorator’s handbook a, 


of 38 pages, beautifully illus- 
trated, prepared by the Studio 
of Creative Design. Tells how 
to arrange furniture—select 
proper colors—the part glass 
plays in decoration. Gives sug- 
gested decorative plans, room 
by room. Ideas for painted 


furniture—and a section on 





modernizing exteriors. Send 
the coupon below for your copy 





—today! 


PITTSBURGH PLATE GLAss Co. 
Paint Division, Dept. B-10, Pitts- 
burgh, Pa. 


Please send me, free, your 38-page il- 
lustrated book, **Designs for Living,”’ 
prepared by the Studio of Creative 
Design. 


Name 


i Address 


City 








State 
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He Scents Possibilities 
In Olfactory Radio 


AT THE end of your article ‘New Wonders 
Promised by Radio,’ you tucked in a predic- 
tion that flavors and odors will some day be 
broadcast, just as sounds are sent over the 
ether today. I see 
great possibilities in 
this idea. A radio pro 
gram of the future 


may read something THE STUDIO 
like this: “8:00 p.m., 


G'BY! 
first strawberries of , \ 


SORRY FOLKS, A 
SKUNK JUST 
STROLLED INTO 


the season, broadcast 
from Florida. 8:15 , = J® 
p.m., scent of Japan- of —— 
ese cherry blossoms, Cry 

by short wave from fe ¢ 4 
Tokyo. 8:30 p.m., re- 

port on the livestock 

situation, with olfactory effects from the Chi- 
cago stockyards.’”’—A.K., St. Petersburg, Fla 


A Cry for the Prevention 
Of Cruelty to Tools 


Visits to some home workshops have con- 
vinced me that W. J. Q., of Glendale, Calif., 
is quite right in his plea for more articles on 
the care and use of tools. The metinods of 
many amateur mechanics are surprising. I 
have seen woodworkers try to use bench-type 
circular saws, with results that would bring 
tears to the eves of any true lover of tools 
Often the wrong-style tool is used, or else it is 
so dull that good work is impossible. Although 
I realize that the persons I saw misuse the 
tools were not experts, still I think that mere 
common sense should tell them that when a 
saw chokes there is some reason for it. A few 
pages in your magazine given to the use, care, 
and servicing of tools would be a help to 
many, myself included—H.J.B., Seymour, 
Conn 


If This Be Treason, 

a 
He’s in Favor of It 

SINCE reading vour recent article “Uncle 
Sam Cracks Down on Spies,” I have taken a 
special interest in the latest news of activities 





of foreign agents in this country. If the re- 
ports are true, those babies are even dumber 
than the spies you see ill the movies. They go 
to great trouble and expense to bribe some- 
body who happens to have a cousin in the 
Navy, and what do they vet rc old newspaper 
clippings, a group pi 
ture of the graduating i 
class at Ant li ) E 
and middy SAL Ass 

bl e worn ata hig! FIRS 

st Wendation’si | 60Q05, lan 
Pinafore If that FO CIES . 
kind of junk s val { ») 
uable as “secret ror 
mation, Ill ladly = 
sell to any foreign + . 
ower the pile ot old gS * 
4 vspapers and mag- : a) 
azines lI my cellar 
(And, f in added consideration, I might 
throw in a photograph album containing pic- 


ures I took on my vacation, including a spe- 
cially valuable snapshot of a girl in a red 
bathing suit on the beach at Mattituck, Long 
Brooklyn, N. ¥ 





































































Horizontal Walker 
Asks For a Lift 


WITH all these inventive geniuses who are 
so rapidly changing our modes of working 
and living, why is it that no one has brought 
out what might be called a “horizontal ele- 
vator?” A few weeks ago, while in Washing- 
ton, D. C., I was a bit astonished to find that 
although none of the buildings are very high, 
many of them cover a lot of ground. With 
elevators at one entrance only, it is necessary 
to do a lot of horizontal walking. A moving 
corridor in these buildings would save a lot 
S.T.D., New York City. 


of aching feet 


All Steamed Up 
About Electric Trains 


I’> LIKE to find, in some future issue of 
P.S.M., a thorough working description of an 
electric locomotive, such as those that are 
used to move trains in and out of the Cleve- 
land Terminal. When standing close to one 
just before it pulled out, I noticed a hum, as 
though a motor-generator set were operating. 
Also—and this is something you'll have to 
figure out for yourselfi—steam escapes from 
them in winter.—J.E.T., Cleveland, Ohio. 


From a Double Star 
To Sound-Fast Planes 


WHILE watching the stars recently, I saw 
what seemed to be a double star. It was blue 
in color, and was in the celestial Southern 
Hemisphere, a little above and to one side of 
a dim nebula. Gazing at it for half an hour 
did not change the 


ce rob ’ so z 
et Pr a A ‘ell HIC THEY ALL 
other reader can te LOOK DOUBLE 


me if double Stars are TO ME! ~ 
visible to the unaided ¢ 


eve, and if so, which 
one I saw. As to the 
problem presented by 
G.T.M., of Cambridge, 
Mass., asking if one 
would hear a_ plane 
traveling at the speed 
of sound, I think that 
the sound would be 
projected ahead of the plane at twice its or- 
dinary speed, and that on retreat of the plane, 
it would be laid down in stationary waves. 
P.S.M. is tops with me, and here’s for more 
rticles on chemical industries and research; 
R.A.G., Jr., Ponce, Puerto Rico. 





ev re line 


Amateur Decries Lack 
Of Television Hook-Ups 

[He daily newspapers have been carrying, 
during the past few months, stories of success- 
ful television tests, but most of the develop- 
ments have been kept secret. I noticed that 
one manufacturer, however, came out with a 
statement that hook-ups and diagrams should 
be published so that amateurs could start 
building their own sets. Everyone knows that 
a good many refinements in present day radio 
receivers are due to the inventive skill of the 
amateurs who built their own equipment. I 
don’t see why the same policy of publishing 








hook-ups shouldn’t be followed now. The in- 
dustry itself will, in the end, profit by the 
refinements hit upon by experimenting ama- 
teurs—J.G.C., Trenton, N. J. 


Now You See It, 
Now You Don’t 


I WONDER how many other readers noticed 
the odd optical illusion produced by the driv- 
ing wheels of the 
streamline locomotive 
shown in the photo- 
graph on page fifteen 


of the August issue? ( ‘i 
The two front wheels / L\A 
are O. K., but look eS 


at the third wheel. ' 
The longer I study it, ee : 
the more it looks like (4) Ny 
a cylinder with its y,{ J. 
it 
tracks! Lighting and “= 
photography play 


axis parallel to the 
some funny tricks —L.A.M.,Binghamton,N.Y. 





Organic Chemistry Article 
Makes Him Take Pen in Hand 
AttTHoucH I have been a reader for several 
years, this is my first audible chiming-in with 
other chemistry enthusiasts for more articles 
on organic chemistry. And while I’m at it, let 
me voice my appreciation of the organic ex- 
periments contained in a recent issue, espe- 
cially the one with paranitroacetanilide. It 
worked splendidly, and will be of great help 
in my work on analine dyes. So here’s for more 
organic chemistry, along with continued suc- 
cess for your fine magazine—B.G., New Or- 
leans, La. 


Thinks Windshield Camera 
Would Expose Careless Drivers 


READERS sometimes suggest to vou better 
ways of reducing automobile accidents or, at 
least, ways which they think would be more 
effective than those used at the present time. 
I recently read about a man down in Ten- 
nessee who used a novel and effective scheme 
with this end in view. He has a twin-lens 
camera mounted at 
the lower left-hand 
corner of his wind- 
shield. It is operated 
merely by touching 
a lever. One of the 


BOY, A NEW 
SHAKEDOWN RACKET 
FOR US JOBLESS 
PROHIBITION 
SNOOPS ae 


companion pictures it : 3 
takes shows the gen- wing : 7) 
eral view of the road rs : 

and traffic ahead. The MCiDemYs" 


other. focused to a 

more limited _ field, 

shows the cars (and == 
their license numbers) 

whichare involved in atraffic violation. Pictures 
are snapped by this Tennessee autoist when- 
ever he happens to be behind some driver or 
drivers who are violating traffic regulations 
or common-sense rules of safety. It seems to 
me that this man’s idea would be invaluable 
to police officers and insurance company in- 
spectors who might build up a file of pictures 
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of traffic-violating cars. Also, if state motor- 
vehicle departments would reward citizens 
who turned in such pictures when they gave 
needed evidence in accident cases, the plan 
might become an effective deterrent to care- 
less driving.—S.P., St. Paul, Minn. 


Modern Traveler a Sissy, 
This Old-Timer Says 


Havinc inspected several of the new stream- 
line trains, I have come to the conclusion that 
the railroads are pampering their passengers 
too much. Now I read about a Russian “lux- 
ury” train which in- 
cludes a nursery car, 
barber shop, and 
bath compartments. 
Each passenger gets 
individual radio ear- 
phones, and if he 
doesn’t like any pro- 
gram, an obsequious 
steward will bring him 
an individual phono- 
graph with any rec- 
ords he desires. No 
wonder people don’t 
stay at home any more, when a railroad ticket 
buys you such a taste of high life! It gives me 
a homesick feeling for the old plush-covered 
seats, the water cooler at the end of the car, 
the “news-butch,” and the cinder in the eye. 
—R.A., San Francisco, Calif. 


THAT GUY IN THE 

COVERED WAGON 

CALLS MEA 
sissy ! 





Silent Hummer Gets Into 
A Nightmare of Sounds 


Your recent article “Memory Experts 
Made to Order,” which told of mental 
images of sounds, recalls an amateur psycho- 
logical experiment that I have never seen 
described in print. Frequently I find myself 
“humming” mentally, without making a 
sound, some tune I have heard. Now, the 
thought occurred to me not long ago, what 
would happen if you tried to picture men- 
tally a note outside the range of audible 
pitch? The ear couldn’t hear it, but couldn't 
the brain “sound” it just the same? To find 
out, I struck a note on the piano and then 
started mentally going down the scale from 
there, eager to see whether I would “run off 
the keyboard.” To my surprise, I found my- 
self before long repeating the same octave 
over and over—just as a singer, faced with a 
bass note beyond the range of his voice, 
would have to jump to the octave above. 
From this test, at least, it seems as if the limit 
of mental power to picture sounds of various 
degrees of pitch coincides with what the ear 
can hear.—S.G.V., Akron, O. 


Hints from an Australian 


Home Workshop 

Most of my home-workshop activity is 
that of an odd-job man—fixing up and repair- 
ing things about the house—but when I get a 
chance I go back to my hobby of making 
sailing models. Since I like to sit at my 
work, I have made a strong little table that 
I can twist and turn 
so as to get at all 


sides of a job without DOWN UNDER t 
getting out of my BUT NOT DOWN: 
chair. The legs are ad —~, 


fitted with _ stout = 
two-inch casters, and 
there is a spring door 
stop on each leg so 
that the table can be Z 
anchored firmly to ] I[Z i} \ 
holes bored in the i i re 
floor. I use a lot of i heres 
very small bradawls 

and other piercing tools, and find that the 
handiest and safest way to keep them is to 
stick them into the top of a pasteboard box 
that has been filled with sand to keep it 
steady. —O.1.M., Chatswood, N.S.W., Austra- 
lia. 
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Even We Might Play Chopsticks 
On Such an Organ 


I’m GOING on record along with the others 
who want articles and instructions on organ 
building. Here’s what I would like you to 
give us: Plans and specifications for an elec- 
tronic organ having a range of twenty-five 
notes, with each key controlling one oscillat- 
ing circuit, and with one tube common to all 
circuits so that one note could be played at 
a time. Also, you could give us plans for an 
organ on which chords can be played. Be- 
cause of the separate oscillating circuits for 
each key this would be much more expensive 
to build, but its performance would justify 
the added expense. I am looking forward to 
seeing such plans.—L.L.M., Mt. Carmel, Pa. 


Perhaps We Could Start 
An Anti-Slush Fund 


How asout doing something both popular 
and scientific about heavy snowfalls? Perhaps 
by 1980 we will have batteries of electric 
heating elements buried under the ground, to 
melt the snow as it falls. The sidewalks 
could be made of glass, to let the heat 
through, and nobody would have to wear 
rubbers.—C. H., Brooklyn, N.Y. 


Autos, He Says, Can’t Take 


Their Alcohol Straight 


IN ANSWER to the query by H.A.D., of 
Baltimore, Md., I would like to point out a 
few reasons why alcohol alone cannot be used 
as a motor fuel. Alcohol has a lower vapor 
pressure and a lower heat of combustion than 
gasoline, and if the combustion of alcchol is 
not complete, small 
quantities of acetic acid 
are formed, corroding 
the metal surfaces. In 
cold weather, the spark 
plugs often give 
trouble, because of the 
condensation of water. 
Recent tests __per- 
formed in Germany 
show that gasoline 
alone gives 16.4 miles 
to the gallon, while 
alcohol alone gives 
fifteen miles and benzol twenty miles. One 
part of alcohol with one part of benzol gives 
21.2 miles to the gallon, and two parts of 
alcohol with one part of benzol gives 20.3 
miles —R.A.H.K., Toronto, Canada. 


Article About Flat Bow 
Lures Him Back to Archery 


ALtHovuGH other activities have held my 
attention for some time, the article about the 
American flat bow, by Jack Hazzard, in a 
recent issue, was so good that it has dragged 
me back to my old interest in archery. The 
flat bow looks good, and I believe I’ll make 
one. I would like to see Mr. Hazzard con- 
tinue with a series on archery. There is 
plenty left to say on such subjects as arrow 
making, quivers, guards, nocks, and arrow 
plates, not to mention shooting instructions. 
Incidentally, I have been reading your fine 
magazine for longer than I can remember, 
and I have filed and indexed practically every 
issue as far back as 1928. The most inter- 
esting part of the whole magazine is, in my 
estimation, The Home Workshop section.— 
W.B.E., Mitchell, S.D. 


| KNEW IT WAS 
TOO GOOD TO 
BE TRUE! 





Suggests Two Horns 
For Harmonious Honking 

PerHaps N.R.H., of Detroit, Mich., is jus- 
tified in saying that road hogs pay little at- 
tention to his horn, but I know that most of 
us can hear automobile horns only too plainly. 
I have often thought that manufacturers 
should equip their cars with mellower horns 
or, at least, if they feel they need the loud 





horn, they might attach another, less raucous 
one. A low-toned, auxiliary horn would 
suffice in most cases, and it would certainly 
be restful for a change.—R.S., Flushing, N.Y. 


Cannons To Right of Him, 
Cannons To Left of Him 


Durinc the long winter evenings, you can 
picture me as working away at the Gettys- 
burg cannon model published in your latest 
issue. It just straddles my two _ hobbies, 
history and model 
making. And, while 
you're at it, why not 
give us a model of a 


THATS WHAT | 
CALL SOMETHING 
FOR US MODEL | 





naval gun of the War MAKERS. 
of 1812—the type ———— 
used on the USS. i ne 
Constitution? I once ‘—) pl” 
saw such a model, PS WAVAL 
mounted in a cross we | 
section of the ship’s x —_ 


bulwark, with the &) 
hinged gun port, 
wheeled carriage, and 
block-and-tackle rigging. Such a model would 
be a fine ornament.—D.D.S., Annapolis, Md. 


Wants Lightning Explained 


In Chemical Terms 


AFTER reading about the ionization of 
water and the ability of ions to conduct 
electricity, in ‘Home Experiments With 
Water,” in the September issue, I began to 
wonder if this slight ionization of water had 
anything to do with the path followed by 
lightning during a storm. In other words, 
does the electric discharge follow a path 
made by the more strongly ionized particles 
of water or moisture in the air? If the ion- 
ization of water has no effect upon the path 
of lightning, can a discharge alter atmos- 
pheric conditions so that rain would be pre- 
cipitated from a saturated atmosphere im- 
mediately after a bolt passed through it >— 
T.D.Y., Sacramento, Calif. 


Another Model Maker 
Would Invade Arms Field 


As a regular subscriber to your excellent 
magazine for several years, I’d like to suggest 
that, following your idea of publishing plans 
and instructions for building models of fa- 
mous ships, you give us instructions for 
making models of historical pistols. To col- 
lect rare old pistols, such as the buccaneer 
flintlock, Saxon ball-butt, Wheelock, and 
Palmetto armory pistols would require a 
small fortune. I am sure that there are other 
collectors who would like to have such plans 
for model pistols—H.W.W., Canonsburg, Pa. 


Reader Reports Shortage 
Of Odds and Ends 


AFTER reading your magazine for four years, 
I have only one fault to find with it. Every 
now and then, you publish some project that 
can be made with “a few odds and ends about 
the house.” The au- 
thors of these articles 
must live in veritable 
junk yards; for my 


SORRY, PLENTY 
OF ODDS, BUT 
JUST OUT OF 


part, I can never scrape / 
up all the “odds and 5 — 
ends” that are called ah ( .? 
for. Sometimes, the gy” ) (: ) 


directions sound like c J \ae. / 
these “scavenger par- \ 


ties’ that have been , reg 
popular lately, where (4 pS 
the players have to 7 . 
dig up such out-of- 
the-way articles as wooden legs and side 
saddles. Why not help us out by publishing 
a list of junk yards in the principal cities of 
the country? You could call them “odds- 
and-ends supply houses.”—R.W.H., Cleve- 
land, Ohio. 
















































During last two years...Rent up 15%...Food up 37%... Clothes up 22%—WHY ? 
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Why do prices go up? 

Here’s one reason everybody 
can understand. Taxes are added 
into your rent. They’re a big 
slice of your gas and electric bill. 
Gasoline averages 40% taxes. 
53 taxes go into a loaf of bread. 
Everything you buy is a tax col- 
lector. Therefore prices go up 
when taxes go up. 

Govern mentspendin gnow equals 
almost \3 of our national income! 

Many government expenses 
are worthwhile. But probably a 


third of what national, state and 
local governments spend is 


wasted. That’s five billion dol- 
lars, $166.00 for each family in 
America. If we don’t do some- 
thing, where will the waste stop? 
Ten billions? Twenty billions? 

Don’t blame the landlord and 
the grocer for the high cost of 
living. It’s your own fault. Only 
you can stop government waste 
and promote economical, effi- 
cient government. This is how 
to do it; take these two steps now: 
1. Make this resolution: “I will sup- 
port no candidate who cannot prove 
that he has used all his influence to 
reduce government expenditures.” 
2. Write three letters. One to your 


Mayor, or County Clerk, one to your 
Governor, one to the President. 
Say: “I want the cost of government 
reduced,” and sign your name. 

There are forty millions of us, 
working to pay for local, state and 
federal government. It’s up to us to 
insist that the government watch its 
expenses as carefully as we do ours. 
After all, it’s our money the tax 
wasters are spending. 

DO YOUR PART TO 


BRING BACK ECONOMY 
IN GOVERNMENT 


Register . . .Vote... Replace the 
wasters with lawmakers who will 
SAVE public money. 


Space for this message is provided by Popular Science Menthly 
because of a firm conviction that a reduced cost of government is vital to the interests of all its readers. 
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A part of the new 
All-American Ca- 
n. nal, which will join 
the Colorado River 
with the Imperial 
Valley, California 


DIGGING THE 


a & 
The big balloon tires on this trac- 
tor keep it from sinking into the 
sand as it pulls a “buggy” up a hill 


O CREATE a brand-new river, wide, smooth-walled, 

and straight, stretching across eighty miles of blazing 

MONSTER MACHINES ARE SCOOPING desert, is the huge project now being tackled by Uncle 

Sam’s engineers. In the southwestern corner of the 

AN ARTIFICIAL RIVER BED ACROSS United States, a mechanized army of workmen is gashing the 

desert with a giant irrigation ditch, the largest ever built and 

EIGHTY MILES OF BLAZING DESERT last of the sensational projects designed to harness and tame the 
turbulent Colorado River. 

IN HUGE NEW IRRIGATION PROJECT Rushing through miles of sage and mesquite, plunging under 

natural watercourses through concrete siphons, the new All- 

American Canal will tap the Colorado’s muddy waters about 

fifteen miles north of Yuma, Ariz. Laundering them clear in a 


‘ . 
By Sterling Gleason giant washing machine, it will lead them due west across the 
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place, the tractor driver 
d the body of the trailer 


slides back beyond the end of the floor 





At the dumping 
pulls a lever ar 


sands without crossing the Mexican 


border, as does the present Imperial 
Canal dug by farmers half a century 
ago. The main canal will empty into 


the irrigation network of Imperial Val- 
ley, where, under a broiling sun, a phe- 
nomenally rich soil puts forth amazing 
crops. Ultimately, a branch will snake 


northward to Coachella Valley, the 


ertile, palm-covered oasis from which 
come Am 


m grown dates. 
Nowhere has the job of moving dirt 


rica’s home 


become so highly developed a science as 
here on this colossal project. The place 
swarms with strange machines that re- 
semble gigantic bugs, waving their long, 


keleton feelers, scuttling back and forth, 
carrying sticks or stones, or marching in 
antlike processions, laden with cargoes of 


earth. Each is designed to shorten hauling 


bv ten feet here or fifty feet there: to 
cut lifting by inches; or to clip a second 
or two off the time required for handling. 


\ herd of mechanical mastodons such 


as never before assembled has been mar- 
shaled for this task. Huge, lumbering 
buggies,” rolling on balloon tires eight 
feet in diameter, haul and dump enormous 
loads Diesel power? d bulldozers nudge 
wide steel blades ahead of them, leveling 


lL *)) 


off the hilltops. Gigantic power shovels, 
I 

steel, gulp tons of earth at a single bite. 

Monster drag-line machines extend their 


long ne ks h lt a block at i stretch, scrap- 


with gaping maws of lightweight alloy 
] 





its 


th 


id 


e 











The empty “buggy” after 


load has fallen through 
open bottom onto the 


le walls of the canal 


ing up each time enough 
sand to fill a_ truck. 
Mechanical hens lay 
whole nests of octago- 
nal concrete piles to 
be picked up like match 
sticks by powerful 
cranes and driven by 
machines to form foun- 
dations for the struc- 
tures built on the silt 
of the river. Skyscraper 
concrete-mixing towers 
automatically weigh, 
mix, and pour materials 
to test tube specifica- 
tions. Cylindrical sam- 
ples of cured concrete 
are crunched between 
giant jaws to. detect 
variations from formu- 
la. Miniature canals, 
built in the laboratory, 
forecast the perform- 
ance of the real canal 
under the action of 


A steam shovel filling a small “buggy” 
with rock for lining walls of the canal 


wind and water and shifting desert sands. 

Long before a spadeful of earth was 
turned, the canal began to take form in 
models and drawings. Aerial photograph- 
ers went aloft to sweep the country with 
their camera lenses. In an outdoor labo- 
ratory, experimenters made miniature 
canals, heaping up samples of materials, 
sprinkling, tamping them with rollers, and 
creating model embankments with varying 
degrees of slope. With instruments they 
gauged the density of the banks, meas- 
ured the percolation when exposed to wa- 
ter, and learned exactly how steep the 
banks should be made. 

But the most serious problem of all was 
that of crossing the valley of walking sand 
dunes—a Sahara-like waste of towering 
sand hills that slowly migrate under the 
influence of the wind. Reckless indeed 
seemed the engineers who dared to under- 
take the job, but careful observation of 
the dunes dispelled some of their terrors. 
The migration, though constant, was quite 
slow. A high embankment thrown up out 
of the material excavated from the canal 
would adequately guard against encroach- 
ment by the walking sand hills. 

The engineers drew plans for a flat- 
floored ditch, half a city block wide at the 
water’s surface, with V-shaped walls slop- 
ing back at a thirty-degree angle. Six feet 
above the water level is a “berm’—a flat 
roadway twenty feet wide. Another is lo- 
cated at the mesa floor on which the dunes 
march ceaselessly. Along these steps would 
move giant drag-lines, scooping out the 
channel below and building up the em- 
bankment above. 

Ahead of the construction crews came 
surveyors and rodmen with transit and 
chain, staking out a path through the 
sagebrush and cactus. Behind them fol- 
lowed gangs of Indians, who cut away 


This is the big bucket of the drag-line, largest digger ever made. 
Shown here in the dumping position, it will hold an automobile 
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harsh brush with hooked, sharp instruments resembling medi- 
eval battle-axes. Tractors broke the virgin soil, loosening the 
earth and picking up heavy material. Where the surface was 
low, farmers drove four-horse teams pulling small ‘“Fresnoes,” 
or scrapers, to cut and fill. Nearly 1,000 horses were working 
at one time, and this phase of the work gave employment to 
hundreds of jobless men. 

In their wake came the big machines. Steam shovels, Diesel 
tractors, and bulldozers puffed and snorted. Trucks by the 
hundred, piled high with excavated material, began to thunder 
over crude highways. Everywhere, dirt began to flow—load 
upon load, ton upon ton, streaming out of the steadily deepen- 
ing cut being gouged out of the desert floor, and depositing 
itself upon the steadily growing embankments. 

The long processions of trucks were joined by tractors pull- 
ing enormous “buggies,” resembling toy wagons of the nursery 
but of Gargantuan size. Rolling on sixteen balloon tires taller 
than a man’s head, these buggies carry their huge loads very 
near the ground, saving much lifting. When the desired spot 
is reached, the tractor driver pulls a lever and the side walls 
of the “buggy” slide backward, discharging the contents 
through the open bottom of the machine. 

Dirt is spread by huge scrapers, attached to boxlike carts, 
which drop their blades and fill themselves as they move, then 
lift, carry, and dump, spreading their contents uniformly. One 
man does everything from his seat at the controls of the trac- 
tor which pulls the giant implement. Another simple but ef- 
fective aid is the “tumblebug” scraper. Drawn by a tractor, 
it has a shoe on each side of its seven-foot blade, which enables 
the scraper to stand on its head, tumblebug fashion, dumping 
its contents instead of dragging to empty them. No helper is 
needed to turn the blade—it can be done by the tractor driver 
as he sits at his controls. 

From the ancients, who built hard dirt roads by driving 
flocks of sheep over them to tamp them smooth and firm, the 
engineers learned a valuable lesson. Embankments now are 
compacted with a device called a “sheep’s-foot tamper”’—a 
huge roller studded with dozens of round ‘‘feet” several inches 
square. As it turns, each foot tramps the surface beneath it 
with a pressure of 250 pounds to the square inch. Tractors 
draw the bumpy rollers back and forth over the soft dirt until 
the impact of hundreds of mechanical feet has tamped it hard. 
Despite its spiky appearance, the tamper produces a much 
smoother surface than a solid roller. 

No larger digging machine ever walked the earth than the 
monster drag-lines that scoop out the main contours of the 
canal. Twenty freight cars are required to carry the dismantled 
parts of one such machine. A 100-car train was needed to bring 
in the equipment used in digging a single thirty-mile stretch 
of canal. 


A giant drag-line in action. When it moves from one location to 
another, it literally walks on two large eccentrically mounted shoes 
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One of the concrete-mix- 
ing towers where materials 
are proportioned and mixed 









“Sheep’s-foot tampers’’—heavy rollers 
studded with iron “feet” that tramp the 
earth hard. They are drawn by tractors 


Each drag-line controls a huge 
bucket traveling on cables at the 
end of a movable steel boom as high 
as a fifteen-story building. The cab 
itself is a veritable power house—a 
nest of seventeen different electric 
motors and generators, which oper- 
ate fans, centrifuges, and pumps for 
keeping up the “circulation” and 
“breathing” of the giant organism. 
Heart and muscles are the two huge 
Diesel motors, the larger of them 
rated at 450 horsepower—half the 
strength of a crack Diesel locomo- 
tive. Lubricating oil and water both 
are cooled by special equipment to 
permit the motors to withstand the 
extreme desert heat. Special devices 
clean the (Continued on page 124) 
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Half buried in the ground at the end of a village street, 
lockhouse connects wit 


h an underground fastness 


By THOMAS M. JOHNSON 
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ancient world, 
modern 
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2,000 years ago. 
alr, 
sometimes 300 feet into the earth. Around 
the summits of these subterranean citadels 
grow trees and grass, and peasants feed 
flocks. 
Great Wall of France without knowing it 
is the most 
that man has ever 


its 


—yet it 


fastnesses: 
galleries, and chambers, lighted and heated 





Instead of soaring into 


towers burrow downward, 


You could walk across the 


formidable fortress 
created. 

is a vast series of under- 
subterranean tunnels, 


by electricity; it is air-cooled, 
gasproofed, and equipped with 
every modern device to kill 
or maim those who attack it, 
and protect those who defend 

Together with the defenses 
that Belgium is building along 
her eastern frontier, this 
armored belt girds Europe 
from the Mediterranean to 
the North Sea. It has cost 
the thrifty French alone $350,- 


000,000, and they are not 
through yet. 
At all costs, they are de- 


termined to prevent another 
invasion by the route that has 
been followed by attacking 
hordes three times within a 
little over a hundred years. 
Against that danger, they and 
the Belgians have called in 
science and invention to forge 
for them defensive armor so 
strong, so modern, that it 
will either scare off would-be 
invaders, or hurl them back. 

If it does either of these 
things, this new Great Wall 
can preserve the peace of 
Europe. But will it? States- 
men, soldiers, engineers, mil- 
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French soldiers on guard in one 
of the concrete machine-gun em- 
placements that form the outer 
fringe of the great Maginot Line 
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France’s vulnerable eastern frontier, and the 
chain of defenses she is building to protect it 


lions of anxious men and women, would 
like to know the answer to that question. 
A burning question, these days since Hit- 
ler tore up the last shreds of the Treaty 
of Versailles, and marched his gray-clad 
battalions across the Rhineland, up to the 
gun muzzles peering from strange mush- 
room-shaped casemates that bar France’s 
frontier. 

That frontier presents something new 
in the science of fortifications. It is a 
practically continuous defense system, as 
nearly as possible impregnable, extending 
along the eastern frontiers of France and 
Belgium. 
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Its right flank is the southern portion fac- 
ing Italy, Switzerland, and southern Germany, 
There the great engineer, nature, has pro- 
vided ready-made defenses in the Alps, Jura, 
and Vosges mountains, and in the River 
Rhine. To supplement these, every pass and 
crossing is guarded by strong concrete forts, 
sunk in the earth, their apexes barely peep- 
ing above the ground. Farther back, upon 
carefully selected dominating heights, are 
permanent concrete emplacements for cannon. 

By similar means, part of the left flank in 
Belgium can be defended. Mines are ready 
to explode and block the few roads of the 
wooded Ardennes mountains; slices to re- 
lease rivers like the Scheldt to overflow low- 
lands. But there are gaps. 

In one, is the city of Liege. In 1914, the 
Germans amazed the world by quickly seiz- 
ing its forts, with the bridges and tunnels at 
the Meuse. Now, bridges and tunnels are 
mined, there are more and better forts, and 
the new Meuse-Antwerp canal is a protecting 
moat, in turn protected by concrete forts. 

Today, Belgium is strengthening these de- 
fenses, but counts on French troops to aid 
her, if Germany attacks. For if that attack 
overran Belgium, as in 1914, it might fold 
up and crush France’s part of the front at 
its vital, vulnerable center, 

This critical sector begins where the French 
frontier leaves the southeast corner of Bel- 
gium, to run eastward, opposite Luxembourg 
and the German Saar, to the Vosges and the 
Rhine. These 125 miles are the Achilles’ heel 
of France, where nature passed the buck. 
So, after each invasion, the French have built 
more forts. This time, they have created the 
Great Wall of France. 

Those vulnerable 125 miles they honey- 
combed like a gigantic rabbit warren. The 
most expert French engineers went over it, 
foot by foot, and made the most of whatever 
assistance nature offered. They adapted their 
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“wall” to the slightest 
ups and downs of terrain, 
seeking covered, higher 
ground, before which 
spread slopes offering a 
good field of fire against attacking troops, 

That fire will not blaze from the surface of the 
electric ground, but from beneath it. It will come from 
ee new cannon, firing new shells faster and farther 
amMunition than any World War guns. The moment they 
AND STORES cross the frontier, invaders will find themselves 
2 already in the toils of those formidable new 
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The hidden, heavily guarded entrance to one of the forts. Note the railway tracks 
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ORESTERS fighting fires in the wooded 
sections of California are now aided by 
a volunteer army of medical workers or- 
ganized under the name of the California 
Forestry Medical Corps. Whenever men 
are called to beat back a forest blaze, word 







Removing a “black 
eye’’ the modern 
way, with static elec- 
tricity, right, and 


infra-red rays, left 





FOREST-FIRE FIGHTERS GET VOLUNTEER FIRST-AID CORPS 


is rushed to the Corps’ nearest headquar- 
ters, and a medical contingent speeds to the 
scene. If accidents occur at the fire front, 
portable short-wave radios flash word back 
to a dressing station set up behind the lines 
and first-aid men rush into the blazing area 





“BLACK EYES’? TREATED 
WITH ELECTRICITY 


“BLACK EYES,’ caused by swelling and 
discoloration following an eye injury, are 
treated with two unique electrical machines 
by a New York doctor. Static electricity 
given off by one machine, and warming infra- 
red rays emitted by the other, are applied to 
the affected area. The treatment is said to 
stimulate the injured spot, loosening the 
coagulated blood and causing the quick 
removal of congestion. With the apparatus, 
it is stated, all visible evidence of a badly 
bruised eye can be removed in about an hour. 


HISTORIC BOTTLE HOLDS FAMOUS SOUP 


A uistoric bottle in the possession of a Philadelphia 
doctor holds the world’s most famous soup. The seventy- 
r-old veal bouillon is a part of the original batch 
. culture medium by Louis Pasteur, celebrated 
French chemist, to prove that germs floated everywhere 
and did not, as then supposed, generate in 
matter not exposed to the air. His discoveries explained 
rious infections that so often followed surgical 
operations of his day, when wounds, surgical instru- 
ges were commonly left unshielded 
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A forester using a portable short-wave radio transmitter to 
summon first-aid men from a dressing station set up by 
a corps of volunteer medical workers behind the fire lines 


to administer emergency treatment and to 
bring back the burned and injured. Since 
its organization, the volunteer army has 
gone into the field and treated more than 
4,800 fire fighters for burns and other 
injuries and has saved many lives. 


NOVEL LOUDSPEAKERS 
ELIMINATE ECHOES 


To REDUCE annoying echoes and over- 
lapping sounds, a new outdoor public- 
address system recently tested utilizes 
novel umbrella-shaped deflectors that di- 
rect and control the sound waves from 
loudspeakers. Each unit consists of two 
overhanging decks supported by a central 
column. Five speakers, separated by insul- 
ating air spaces, are mounted in each deck. 
Directed by winglike deflectors, the sound 
waves from each speaker radiate downward 
to a specific section of the stadium or park, 
and then are reflected upward and out of 
the spectators’ hearing range. Thus each 
part of the audience is served by a separate 
loudspeaker, and echoes and overlapping 
sounds are practically eliminated. 





These ‘‘umbrella’’ speakers reduce echoes by 
directing the sound downward as in the diagram 
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Sunlight, caught by a rotating mirror in the cage, is reflected 
dewn over the side of the building as indicated by the inventor 


MIRRORS PIPE SUN TO SHADED WINDOWS 





OFFICES, apartments, 
and hotel rooms in inner 
courts or lower floors of 
tall buildings are often cut 
off from direct sunlight 
for a large part of the day. 
To remedy this condition, 
Jacques Arthuys,a French 
inventor, has devised a 
unique reflecting appara- 
tus to relay sunlight from 
a building roof into dull 
rooms. A large roof-top 
mirror, rotated electri- 
cally so that it continually 
faces the sun, reflects light 
rays through a series of 
stationary mirrors to a 
large reflector projecting 
over the roof edge. From 
here the rays travel verti- 
cally downward and are 
finally deflected intoa 
room from a mirror just 
outside the window. The 
apparatus is put into ac- 
tion automatically, every 
sunny morning, when the 
rays of the rising sun heat 
and expand a gas in a 
sealed copper tube, caus- 
ing it to actuate a mer- 
cury switch that starts the 
motor of the rotating 
mechanism. A model is 
already in use on a build- 
ing in New York City. 


DOUBLE-EDGED SKATE PIVOTS ON SHOE 


IcE SKATES of radical new design, having 
double-edged runners and a special pivot mount- 
ing, are said to reduce ankle strain and permit 
high-speed turns without danger of slipping. 
Made from a rectangular strip of steel, the run- 
ner is bent to form two gliding edges. The center 
ridge is hinged on a pivot to a metal plate on the 
sole of the skating 
shoe, to allow the 
foot, instead of the 
skate, to be tilted 
when making turns. 





the rubber from deterioration. 





“VIBRO-HARP” 
IS PLAYED 
LIKE A PIANO 


CALLEDa“vibro-harp,” 
an odd musical instru- 
ment recently demon- 
strated before musicians 
in Chicago, 
like a small piano but 
has a tonal quality re- 


RUBBER HOUSING MAKES sembling that of a harp. 
SILENT SHAFT BEARING Although its keyboard is 


considerably shorter. the 

Mape of solid rubber, a new housing for instrument is played in 
ball-bearing shaft units is said to cushion the same manner as a 
shocks and thereby reduce the noise and piano. Actuated by the 
vibration common to conventional cast- keys, ball-shapedmallets 
iron housings. The bearing itself is pressed strike strips of metal, 
into the housing and locked in place witha which are graduated in 
rubber washer and thrust collar. A special length to produce the 
lacquer coating preserves the surface of correct vibrations for 
each note in the scale. 











Skate with double 
runner, shown at 
left, makes sharp 
turns with safety 


looks 












SPORTS EVENTS FILMED 
BY CAMERA IN BALLOON 


By SUSPENDING a movie camera from a 
captive balloon, a German inventor makes 
aerial motion pictures of sporting events. 
Tried out at the recent Olympic Games in 
Berlin, Germany, the camera was mounted 
lens downward in a gondola framework be- 
neath a small balloon. The latter was then 
tethered over the stadium at a height which 
enabled the camera to photograph the en- 
tire arena. Operation of the camera is con- 
trolled electrically from the ground through 
trailing wire cables. The system is expected 
to prove effective in filming pageants and 
outdoor activities other than sportingevents. 





Piano keys on this odd instrument actuate bell-shaped mallets and vi- 
brate strips of metal to produce tones that resemble those of a harp 
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SEAGOING MOVIE STUDIO 
GETS FOREIGN SCENES 
FOR AMERICAN FILMS 
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J. L. Shackelford and an assistant filming a scene in Egypt. Left, the 
Athene under sail in the Red Sea on her round-the-world picture hunt 
ECENTLY returned from a globe-girdling photographic ex- . 
pedition aboard the yatch Athene, James L. Shackelford, 
prominent explorer and photographer, brought back 65,000 1 
feet of movie film bearing typical scenes taken in twelve coun- I 
tries of Asia, Africa, and Europe. So that “retakes” could be I 
made if necessary, film was developed daily in a unique cabin I 
laboratory aboard the yacht. Tanks of developing chemicals, in- t 
stalled in the cramped quarters, were kept at constant, cool tem- ; ¢ 
peratures by a thermostatically controlled refrigeration unit. » t 
Felt pads, eight inches thick, surrounded 
the tanks to protect them from the ex- 
In this temperature- tremes of cold and heat. Film sequences 
controlled laboratory ° ‘ a - ; 
over 65.000 feet of Will provide artificial backgrounds for e ( 
film were developed scenes taken in American studios. ( 


TRUCK GIVES GAS-MASK TRAINING 


c ) AID in training civilians in the use are released from tanks to form a harm- 
of gas masks, a mobile gas chamber less vapor cloud which resembles poi- 
mounted on a truck chassis has just been — son gas. The unit will tour the country 
put into service in England. Before per- — to give citizens practical experience in 
sons enter the air-tight chamber, chemicals wearing masks under war conditions. 





INFLUENZA GERMS KILLED 
BY ULTRA-VIOLET LIGHT 


NFLUENZA GERMS die when exposed to 

ultra-violet light, according to Harvard 
University scientists. In recent tests, air con- 
taining the germs was blown from sterile glass 
tanks into a chamber bathed in strong ultra- P 
violet light. Ferrets which breathed the orig- ; 
inal germ-laden air contracted influenza, 
while those which breathed the light-treated 
xa air remained well. In the photograph above, 
British policemen trying out the mobile gas chamber used for teaching civilians how to use gas the germ-laden air is being admitted to the 
masks. A harmless vapor released inside the air-tight truck body simulates poisonous fumes chamber in preparation for the test. 
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SHIP LIVE FISH 
IN SPECIAL 
TANK CARS 


To INSURE absolute 
freshness, fish are now be- 
ing shipped to market alive 
in special railroad cars just 
placed in service. Accom- 
modating more than seven 
tons of fish, each car is 
equipped with nine tanks, 
ten feet long, forty inches 
square, and with an indi- 
vidual water capacity of 
700 gallons. Air pumps 
driven by electric motors 
constantly aerate and clean 
the water throughout the 
trip from seaports to in- 
land markets. 









WOUNDED CARRIED UNDER PLANE IN STREAMLINE STRETCHERS 


Giant Model of City Used in Tests 
of Wind’s Effect on Buildings 


O THAT scientists may study the effects 

of wind pressure on buildings, an accur- 
ate model of part of the city of London has 
been constructed at the National Physical 
Laboratory in England. About ten feet 
square, the reproduction represents a large 
area covering many famous London loca- 
tions. Information obtained after extensive 
wind-tunnel tests of the model have been 
completed, will be made available to archi- putting the finish- 
tects, builders, and city planning commis- ing touches on the 
sions for their guidance in erecting new m™odel of a section 
buildings or strengthening existing struc- 


“ 





 —«, 


of London to be used 
in wind-tunnel tests 








Unloading live fish from the tanks in one of the 
special railroad cars recently put into service 


NOVEL TALKING CLOCK 
“TELLS” THE TIME 


WITH A comic cartoon face as a 
dial, a talking clock recently invented 
“speaks” the quarter hours through its 
grinning mouth. Electrically operated, 
the device was designed as an adver- 
tising medium for use in railroad term- 
inals, stores, and other public places. 
The clock also can be used to an- 
nounce trains, play recorded 
music, or give advertising talks 
between its time announcements. 


For QUICK transportation of the sick or securely in place, the unit 


wounded to hospitals, novel stretchers re- is clamped tothe under sur- 


cently devised in Russia are attached be- face of the hospital plane. 
neath the wings or fuselage of an airplane. Streamlining of the stretch- 
When a patient is settled comfortably in er exterior cuts down air 
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he enclosed, padded stretcher,and strapped __ resistance. 
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LIBRARY LENDS PLAYTHINGS 


CHILDREN’s playthings are loaned like books 
from a novel “Toy Loan Library” now in opera- 
tion in Los Angeles, Calif. Used and broken toys 
contributed to the library are cleaned and repaired, 
and then loaned to poor children. Each toy is thor- 
oughly sterilized when returned. 
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/ A small boy borrow- 
} ing a scooter from 
; the “toy library.” 
J Each plaything is 
; thoroughly § steril- 


ized when returned 
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Strapped into streamline stretchers, as above, sick and wounded can 
be carried under the wings and fuselage of any airplane, as at left 
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A typical scene at a muzzle- 
loading-rifleshoot. This photo- 
graph, with the others on these 
pages, was taken at a contest 
staged by the Canal Fulton 
Gun Club, Canal Fulton, Ohio 

















J. Gesaman,eighty- 
year-old gunsmith, 
shooting a muzzle- 
loader he made 
by rebuilding an 
old.22 caliber rifle 


LEARN 
_ MARKSMANSHIP 
SS ere 2) =69WITH MUZZLE-LOADERS 


RANDFATHER’S muzzle-loading __ ing rifle shooting throughout the country. 
rifle, whose barrel has made a There are scores of gun clubs in the 
home for a family of spiders United States in which members shoot 
during a good many years, is in nothing but muzzle-loading firearms. There 

the limelight once more. This comeback is a National Muzzle-Loading Rifle Asso- 





of the old-time flintlock and percussion- ciation, with headquarters at Portsmouth, 
cap guns has taken place during the past Ohio, and a membership already above 
half dozen years, as a result of a wide- 500. There are thousands of individual 


spread revival of interest in muzzle-load- gun enthusiasts who have found pleasure 





Steps in loading aslug gun: First, Then, the powder is poured into The false muzzle in place, with The bullet is now inserted in the 
a patch is used to swab the bore the muzzle from a horn or flask the paper patch used for wadding false muzzle on top of the paper 
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HistoricW eapons Bang A gain 
As Gun Lovers Find Thrills 
In Shooting Old Flintlocks 
And Percussion-Cap Rifles 


By 
WALTER E. BURTON 


in the muzzle-loader. Many of these fans 
use their old-time weapons to hunt wood- 
chucks and other game, as well as for 
punching holes in paper targets. 

Seven years ago, it was almost impos- 
sible to find an old-time rifle in working 
order, at least anywhere except in the vi- 
cinity of Canal Fulton, Ohio, where the 
first of the present-day muzzle-loading 
rifle clubs was then planning its initial 
annual shoot: Today, it is next to impos- 
sible to find an old-time rifle that has not 
been put in shooting order, for gun en- 
thusiasts have unearthed every available 
firearm, regardless of its condition, and 
put it in shape for contest shooting. 

They have found that there is a lot of 
romance and fascination connected with 
the use of firearms of a type that figured 
so prominently in carving this nation from 
a wilderness. Often, the individual gun 
has a historical background of its own. 
A great many gun addicts find pleasure in 
rebuilding their pieces, tinkering with the 
actions, making bullet molds, and casting 
balls and slugs for their muzzle-loaders. 

The reconditioning of ancient firearms 
has grown into a flourishing business 
among gunsmiths, particularly with the 
old-timers who, in their youth, worked 
with the same kinds of arms. The amount 
of effort necessary to restore a rifle to 
working order depends on the care the 
gun has received during its long retire- 
ment. Sometimes only a general clean- 
ing-up is needed. More often, the barrel 
has to be rebored and rerifled. Not infre- 
quently, the entire gun has to be rebuilt, 
with a new mainspring, new stock, new 
nipple, and even a new barrel. Some- 
times, all that remains of an old gun is 
the barrel and action, so that a new stock 
has to be made; or maybe only a single 
part is usable, and so a number of gun 


With a short tool, the bullet is With the bullet half protruding, 
rammed down into the muzzle excess paper is torn away from it 
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A HYBRID AMONG 
MUZZLE-LOADERS 
Made out of parts of three different 
guns, this rifle is loaded with a blank 
cartridge at the breech as a powder 
chamber, and a bullet at the muzzle. 
Right, scoring shots by adding the 
distances of bullet holes from center 
of target. The shortest “string’’ wins 








Then, the long ramrod is employed to 
drive the bullet down the gun barrel 








A thirty-pound rifle being fired from a bench 
rest. This gun shoots a .44 caliber slug, and 
is said to be remarkably accurate at 220 yards 
even though it is more than fifty years old 













BEAR’S-EYE VIEW 


Looking into the business end 
of a large-caliber flintlock 
owned by H. W. Porter, of 
Akron, Ohio. The ‘“pfffft- 
bangs” are fun to shoot—if it 
isn’t too damp for the powder 






















































remnants have to be combined to form a 
complete piece. 

Within the last year or so, there has 
developed a demand for new muzzle- 
loaders. This is partly because the supply 
of old guns available for actual use is be- 
ing exhausted. And so gunsmiths are 
turning out handmade weapons, much as 
they were made a century ago. Amateur 
gunsmiths, too, are finding much fun in 
making their own muzzle-loading rifles. 
This work, they find, is not difficult, but 
requires a lot of patience and care. Bar- 
rels and other parts of modern rifles fre- 
quently provide material for new muz- 
zle-loaders. Some shooters, in order to 
qualify for competition in muzzle-loading 
matches, have even rebuilt breechloaders 
into muzzle-loaders. Obsolete military 
rifles frequently are converted in this way. 
In addition to working on the guns them- 
selves, muzzle-loading gun addicts find it 
a pleasure—as well as a necessity—to 
make their own powderhorns, shot pouches, 
ramrods and other auxiliary equipment. 
The art of molding bullets is being re- 
vived in many corners of the land. 

Muzzle-loading rifles being used in pres- 
ent-day matches include flintlocks firing 
lead balls, percussion rifles firing balls, 
and percussion slug guns firing elongated 
slugs or bullets. The ball rifles employ 
cloth patches to enable the balls to grip 
the rifling of the barrels. Slug guns use 
bullets designed so that the pressure of 
the explosion expands the soft-lead base 





Below, Clyde Dixon, of Marion, Ohio, firing 
“prone” with a .48 caliber rifle made in 1878. 
Right, a target with five shots in it (four in 
the center hole) made at fifty yards range 








into the grooves of the rifling. Slug rifles 
are considered more accurate than ball 
guns because their bullets are ballistically 
more perfect, and because of the positive 
grip between the slug and the rifling. 

The accompanying photographs show 
some of the activities at a typical muzzle- 
loading-rifle shoot recently held at Canal 
Fulton, Ohio, by the Canal Fulton Gun 
Club, one of the oidest muzzle-loading 
clubs in the country. This shoot brought 
out an amazing assortment of old-time 
rifles, as well as a great many modern con- 
version jobs and new guns. There was a 
Union sniper’s rifle that had been used 
during the Civil War; several showy 
pieces, with curly-maple stocks and fancy 
German-silver inlays and trigger guards; 
a number of guns whose barrels were 
made by such famous gunsmiths as 
Brockway, Lehman, and Harry Pope, and 
an assortment of small squirrel rifles, off- 
hand guns, and hybrids combining parts of 
several pieces. 

To the person accustomed to handling a 
.22 caliber rifle, some of the old-time weap- 
ons are amazing in their proportions. 
Some of the slug guns weigh nearly fifty 
pounds, which is the weight limit placed 
on rifles in the Canal Fulton shoot. Their 
barrels look like those of small cannon, 
being more than two inches in diameter 
and having a bore almost three quarters 
of an inch between opposite lands, or pro- 
jecting surfaces that form the rifling. The 
smallest guns shoot bullets of about .25 


The flintlock pictured at the left 
has its hammer at the half-cock 
position. The powderhorn and shot 
pouch are examples of the crafts- 
manship of modern Daniel Boones 














caliber size, while the largest may be rated 
at .75 caliber. Some of the biggest bullets 
weigh nearly two ounces. 

Shooting takes place, in muzzle-loading- 
rifle matches, from three positions. Some 
matches are for offhand shooting, in which 
the contestant uses a lightweight rifle and 
fires from the shoulder while standing. 
The heavier rifles are fired either from a 
prone position, in which the shooter lies 
on the ground and rests the muzzle on a 
support of some kind, or from a bench, 
in which position the rifleman rests the 
muzzle of the gun on a bench resembling 
a sawhorse, and himself sits on a stool at 
its side. In a typical competitive shoot, 
there will be matches for ball rifles at 
fifty yards, offhand position; at fifty yards 
with ball guns, from prone position or 
bench rest; at 100 yards prone or bench, 
with ball or slug rifles, and at 220 yards 
under the same conditions; contests at 
various ranges for women shooters only, 
and perhaps a competition between the 
“pfffft-bang” flintlocks. 

The supporters of the old-time precision 
rifles maintain that, at short range, their 
guns will shoot every bit as accurately 
as any modern target or sporting rifle ever 
made—and they support their claims by 
exhibiting targets with single holes in the 
ten-rings, made by five or ten slugs striking 

the same spot at 100 yards. 
Muzzle-loading fans believe 
that the new sport is of real 
military value, because it will 
train thousands of persons to 
shoot, who otherwise might 
never learn to hit the well- 
known “side of a barn.” 


You need plenty of elbow room 
to load an old-time weapon like 
the percussion gun seen below 
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MYSTERY 


“Whispering 
alleries” 


“WHISPERING GALLERY” in the 

United States Capitol has just yield- 

ed its last secret to scientists. Guides 
have long pointed out to tourists a spot in 
the building’s Statuary Hall where they can 
plainly hear words spoken in the lowest of 
tones at the opposite side of the large room. 
The story is told that the presiding officer 
of the House of Representatives, when that 
body formerly met in this hall, took advan- 
tage of the odd phenomenon to communi- 
cate privately with members seated thirty 
or forty feet away. Experts who investi- 
gated the effect pronounced it due to a 
peculiar echo from the dome. Now Richard 
L. Feldman, physics instructor at a Wash- 
ington, D. C., high school, has located the 
exact place where the echo originates. For 
tools he used a high-pitched whistle and a 
stethoscope, each mounted in the bulb 
socket of an automobile headlamp reflec- 
tor. By projecting the sound of the whistle 
at the dome, and picking up the echo of the 
shrill tone with the stethoscope, he found 
the source of the “sound mirage” to be an 
area slightly to the right of the roof arch 
and almost directly above a brass plate 
that marks the spot where John Quincy 
Adams died in 1848. 

“Whispering galleries” like that of the 
Capitol exist in many parts of the world. 
St. Paul’s Cathedral, in London, England, 
contains a circular passageway near the 
dome where a whisper may be heard from 
one end to the other. Italy has another 
celebrated example in the grotto known as 
the “ear of Dionysius” at Syracuse, in 
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The Ear of Dionysius, a natural ‘whispering 
gallery’’ formed by a grotto at Syracuse, Italy 


the watch. 
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R. L. Feldman and an assistant testing the home- 
made apparatus used to solve the riddle of the 
“whispering gallery’’ in the national Capitol 


Sicily. Here the rustle of a piece of tissue 
paper may be heard 200 feet away. Legend 
has it that Dionysius the Elder, tyrant of 
the ancient city of Syracuse, spied on pris- 
oners confined in the S-shaped cavern from 
a small room near the roof, and could over- 
hear their softest spoken words without 
revealing himself, 

Explaining these weird effects, scientists 
point out that sound waves can be reflected, 
refracted, and brought to a focus exactly 
like light waves. A miniature ‘whispering 
gallery” can be produced in a laboratory 
by placing a watch at the focus of a large 
parabolic mirror of metal or plaster, which 


projects a beam of sound exactly as a searchlight does a 
beam of light. If a second parabolic mirror is placed in 
the path of the sound beam fifty feet or so away, an ob- 
server placing his ear at the focus can hear the ticking of 
A similar effect is produced by accidental 
combinations of wall surfaces that bring sounds to a 
focus at a considerable distance from the source, yielding 
a “whispering gallery” on a large scale. 
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A brass marker in the floor of the Statuary Hall in the 
Capitol building at Washington, D. C., indicates the approx- 
imate spot where listeners must stand to obtain the echo 
effect produced by, the dome, as shown in the diagram above 
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THE MERCY SHIP OF 
UNCLE SAM’S FLEET 






The U.S.S. Relief at an- 
chor in Los Angeles Har- 
The first vessel to 
be specially constructed 
for use as a floating hos- 
pital with the U.S. Navy, 
she is equipped with all 


Below is a scene 
in the up-to-date operat- 
ing room on the Relief 
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PERFORMED IN NAVY’S 
FLOATING HOSPITAL 





one of Uncle Sam’s dreadnoughts, 


Se ST ae Te cD ORTY miles off the southern Cali- 
yr fornia coast, the U.S. S. Oklahoma, 





IN THE CRADLE OF THE DEEP. Patients in one of the surgical wards aboard the 
ut crowding, the ship can accommodate 360 sick and injured, while as many 
cared for in an emergency. Her personnel includes sixteen Navy physicians 
to any ailment among the 45,000 men behind the guns of the fleet 
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wallowed through a heavy sea, fir- 
ing short-range battle practice. In No. 1 
Turret, the crew went about its business 
of loading and making the fourteen-inch 
rifles ready to fire with the precision of a 
fine watch. 

Suddenly, the gun captain doubled over 
in pain. A hurried consultation by the 
two ship’s doctors brought a quick diag- 
nosis: perforated peptic ulcer. This, they 
knew, required immediate operation, for 
with each hour the man’s chances of life 
were reduced by half. 

A radio message flashed to the U. S. S. 
Relief, the Navy’s floating hospital, then 
riding at anchor within Los Angeles Har- 
bor. Surgeons hurriedly prepared to op- 
erate. Meanwhile, eased by opiates, the 
man was bundled into a scouting plane. 
The pilot raised his hand, compressed air 
shot the plane into the sky, and off it went 
in a race against death. 

Within a half hour the plane glided 
down to a landing and taxied alongside 
the Relief. Trained Hospital Corps men 
lifted the suffering petty officer into a 
stretcher and carried him to the operating 
room. Again, with the speed and skill ac- 
quired in performing thousands of emer- 
gency operations, four surgeons worked 
against time. Scarcely an hour after he 
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A Sleek, White Mercy Vessel 
Follows the Fighting Ships 
Of Uncle Sam’s Battle Fleet 
With Modern Medical Care 
For the Men Behind the Guns 


By ANDREW R. BOONE 


had first complained of illness, the man 
lay in a comfortable bunk in the surgical 
ward, out of danger and ready to start the 
climb to complete recovery. 

Only an incident in the day’s work of 
naval surgeons, this case reveals how, 
aboard the Relief and the larger ships of 
the fleet, they daily meet emergencies with 
feats of medicine and surgery which are 
little known to the world at large. 

On the Relief, the only floating hospital 
now attached to the American Navy, a 
corps of experts ministers to the health of 
the Battle Force, keeping officers and men 
fit to fight. Theirs is a little-known tale 
of heroism. To them, many officers and 
men of the fleet owe their lives. 

Aided by X rays, heat-treatment appara- 
tus, complete medical and dental labora- 
tories, and a fully equipped surgery, they 
can meet any emergency. Many times, 
delicate operations are performed at sea, © 
with the doctors lashed by ropes to the 
operating table. The Relief can handle 
360 cases in her surgical wards—more 
than the average hospital—without 
crowding. 

But the Relief does not confine its 
activities to sickness and injuries at 
sea, nor always to humans. Recently, 
an injured seal flopped up onto the 
gangway. Doctors sewed up lacerations, 
applied dressings, and returned the seal 
to the sea. “I am informed,” the chief 
surgeon told me, “the mammal came 
back for several days promptly at 
8:45 a.m., for more dressings.” 

Today, the Navy provides the best 
possible medical attention for the of- 
ficers and men of the fleet. At one time, 

a doctor was employed for service on 
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_ The laboratory, one 
. ‘The research facilities of the 
* board, but also are available to the 216 medical officers of the 160 combatant ships 


owe 


each individual ship and was selected by 
the captain. He was paid $25 a month. 
Some time later, the ship’s doctor was 
recognized as an officer and allowed to 
wear a uniform. In 1871, the medical de- 
partment of the Navy was organized Then 
medicine and surgery in the flee. came 





























of the modern 
ship not.only serve the needs of the patients on 





scientific units of the seagoing ‘tufiriiacy. q 
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into its own, the function of the doctor 
being recognized as “the keeping of as 
many men at as many guns as many days 
as possible.” 

“In time of peace,” Capt. Lucius W. 
Johnson, senior medical officer on the 
Relief, explained to me, “the work of a 
doctor on a naval ship may be compared 
to that of a physician practicing in a small 
town, except that all his patients are men, 
mostly between twenty and thirty years 
of age. The (Continued on page 128) 
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RIFLE RANGE HAS ROLLING TARGETS 


R! LE enthusiasts are offered 
kind of target 


a new 
tice by a Framingham 


Mass., inventor. The targets < 
clay “pigeons” of the type used 
in trapshooting, but instead 
being projected through the air 
they roll edgewise before 


marksman, one at a time 


inclined bench or track eighteen 
yards away. The trap or release 
mechanism, which can be worked 
from the firing line by pul 
ers, employs magazines holding 
hity targets apiece When 


] 


magazine is emptied, it may in- 


stantly be re] laced. 
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From the deck of a fire boat, the in- 
ventor guides his novel fire-fight- 
ing float toward a burning pier by 
means of two cables which direct the 
propelling underwater jet. Diagram 
shows how nozzle is_ controlled 


e+ RELEASE 


TARGETS 















TARGET 
MAGAZINE 


This shooting trap 
lets clay “‘pigeons’’ 
roll down an incline 


JET-PROPELLED FLOAT SPOUTS SPRAY 
TO FIGHT PIER FIRES FROM BELOW 






Tiny robot fire boats, small enough to go under water- 
front piers, are proposed by a Seattle, Wash., inventor 


as a means of combating wharf blazes. 


A three-foot 


model recently demonstrated his scheme as 400 Pacific 
Coast fire chiefs looked on. The captive boat, trailing a 
hose that supplies it with water, is propelled by a small 
jet discharged sternward. A larger jet spurts aloft against 
the fire. Twin cables, manipulated by an operator on a 
distant craft, swivel the underwater nozzle to steer the 
midget fire boat. After the boat has accomplished its pur- 
pose, the water is shut off and the hose and cables are 


reeled in to retrieve it. 


GIANT PHONE 
IDENTIFIES 
PUBLIC BOOTH 


FINDING a telephone 
is easy in Moscow, Rus- 
sia, where public booths 
are plainly recognizable 
a block or more away. 
To identify its purpose, 
each kiosk is sur- 
mounted by a monster 
imitation of a telephone 
instrument, as shown in 
the illustration at the 
right. The lettering on 
the door indicates that 
the installation is a 
“telephone automat, ’or 
dial phone, of the coin- 
box type familiar in 
American cities. To op- 
erate the _ telephone, 
Moscow residents drop 
a ten-kopeck piece in 
the coin box and then 
dial the desired number. 


















At a range of eighteen yards, shooters try to hit the targets as they roll across a bench 








desired. 











AIR-CONDITIONS OFFICE 
WITH AUTO RADIATOR 


To KEEP comfortable during a recent 
heat wave, Harry R. Swanson, Secretary 
of State of Nebraska, connected an old 
auto radiator 
turned on the faucet. The improvised air 
conditioner used 15,000 gallons of water 
a day, but it worked. With a fan behind 
it, the office could be kept as cool as 
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TEA LEAVES are picked every seven or 
eight days from the same shrubs. 





WHISTLING ARROWS. served early im- 
perial Chinese bodyguards in much the same 
manner that sirens are used by motor-cycle 
police escorts today. 


RUBBER COAL CHUTES, designed to re- 
duce noise, have been invented by a Con- 
necticut farmer. 








SMALLEST cud-chewing animal in the 
world is the dik-dik, an African antelope no 
larger than a rabbit. 


MOOSE have the right of way over trains 
on the tracks of an Alaskan railway. 





SHOES are tighter some days than others. 
Tests show that a D-width shoe may shrink 
to a B width when going from dry to moist 
atmospheric conditions. 





BABY BUGGIES equipped with gas masks 
have been designed in England for protec- 
tion during air raids. 








SPONTANEOUS COMBUSTION destroys 
one out of every ten tons of hay produced 
on American farms. 


GLUE has been used for at least thirty 
centurics in China. 





OCEAN WATER off western Cuba is a 
foot higher than that at the eastern tip. 
The Gulf Stream, piling water against the 
coast, is responsible for the difference. 





JAPAN has an average of 4,000 perceptible 
earthquakes a year. 
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STRINGED and brass musical instruments 
are combined in the “cello-horn,” a hybrid 
music maker exhibited recently at a trade 
convention in Chicago. As shown in the 
photograph at the right, it has the finger 
board of a cello, a body like that of a 
violin, and a curling brass horn with its 
bell at the bottom. Played like a cello, 
the unusual musical instrument is said to 
produce a unique tonal effect. 


COLLECTS ODD PITCHERS 
AS NOVEL HOBBY 


CoLLECTING pitchers is the hobby of 
Mrs. Lue Stuart Wadsworth, of Newton, 
Mass., shown below with some of the 200 
pitchers she has gathered from various 
parts of the world. Mrs. Wadsworth 
started her collection in 1912, and now 
numbers among her possessions pitchers 
from thirty-eight states and from twelve 
foreign countries. The pitchers are made 
of porcelain, of china, and of glass. 


Mrs. 
Mass., 


Lue Stuart Wadsworth, of Newton, 
with a number of her 200 rare pitchers 


MUSICAL INSTRUMENT IS HYBRID 





























Played like a cello, this strange mixture of 
string and brass instruments has new tones 


TRAVELING BOX OFFICE 
SELLS MOVIE TICKETS 


To SERVE patrons who wish to buy 
tickets for a new motion-picture theater in 
Moscow, Russia, a traveling booking of- 
fice on wheels sets up its shop on the 
principal thoroughfares of the city. The 
“box-office truck” drives around the city, 
stopping at street corners and so bringing 
movie tickets directly to the purchaser. 
It is shown here as it serves prospective 
customers on Sverdlovsk Square, in the 
center of Moscow. Huge posters on the 
side give the truck additional value as an 
advertising medium for new presentations. 


Cruising through 
the thoroughfares 
of Moscow, Russia, 
this box office on 
wheels carries thea- 
ter tickets to movie 
patrons. It also 
serves as an adver- 
tising billboard 













































After a part to be tested for flaws has been { 
above, it is immersed in an iron-oil bath 


T° INSURE the safety of passengers and 
crews, air-line engineers are taking 
advantage of an ultramodern way to find 
unseen flaws in motor and propeller parts. 
Each metal piece to be inspected is first 
magnetized, in a machine that resembles 
a drill in appearance, and then 
placed in an oil bath containing finely 


pre SS 


powdered iron. When the part is with- 
drawn, telltale black particles of iron 
plainly outline any break, adhering tena- 
clously to the surface of the metal at 


this point because they complete the mag- 
netic path that is broken by the flaw. 
Surface cracks so fine invisible 
under a 100-power microscope have thus 
been detected, it is said, and other cracks 
hidden hes within the 
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system 


o»laced in the magnetizer, 
as shown at the right 








The visible line of 





iron dust on this 
test part indicates 
an internal defect 


solid metal have also been found. Where 
light-colored traces on a dark background 
are preferred, dry iron powder is sub- 
stituted for the iron-oil bath and is dusted 
on with a hand shaker, the excess powder 


y sound tracks can be cut 


yne film, as below, with 


new recorder at the right 









Powerful Magnet 


Finds Flaws. 
in Steel 







falling off when the piece is tapped or 
shaken. If an airplane part is found sat- 
isfactory, after inspection it is placed 
in a demagnetizing machine and restored 
to service. A leading air line that uses 
this method for periodical overhauls of 
motors reports it to be almost uncanny 
in its ability to detect imperfections in 
metal airplane parts. 





FORTY SOUND TRACKS ON ONE FILM 


FULL-LENGTH novel, the whole daily pro- 
gram of a radio broadcasting station, or 
entire course of a court trial or political 


convention can be crammed upon a single reel 


ound film by a recording and reproducing 
recently demonstrated in New York 
Speech and music, picked up by a micro- 


phone, are imprinted by a diamond-pointed sty- 








lus upon a 2,000-foot reel of sixteen-mil- 
limeter film, in forty parallel sound tracks. 
As each track is filled the stylus shifts 
automatically to the next vacant space. 
Since there is no photographic emulsion 
to develop, the record can be played back 
immediately. A single reel provides a 
thirty-seven-hour program. 
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Spanish flyer inspects 
suit in which he plans 
to make balloon ascent 
into the stratosphere 


WILL DARE STRATOSPHERE 
IN WEIRD COSTUME 


Usinc a costume resembling a di- 
ver’s suit, a Spanish aviator proposes 
to ascend 60,000 feet in a stratosphere 
balloon without recourse to the sealed 
metal globes that have carried previous 
adventurers to such heights. For pro- 
tection against the adverse physiologi- 
cal effects of the reduced air 
pressure, he will rely on a met- 
al oxygen helmet and air-tight 
clothing reénforced with metal 
bands in such a way that it is 
sufficiently flexible to permit 
free movement but strong 
enough to keep the air within 
at the right pressure. 


MOVIE PALM TREES 
MADE OF GLASS 


PALM TREES of glass are be- 
ing employed for scenic effects 
in a Hollywood, Calif., movie 
studio. The material, a new 
flexible compound developed in 
an Austrian laboratory, can be 
used for stage properties, auto 
windshields, and other applica- 
tions where extreme elasticity 






















This artificial coconut palm is an example of the movie bs i 
“props” fashioned from a new flexible-glass material is desirable. 





TINY POWER PLANT 
SUPPLIES LIGHT 
FOR CAMPERS 
WEIGHING only fifty 
pounds, a portable lighting 
plant now available supplies 
power enough for a dozen 
twenty-five-watt lamps or their 
equivalent. The compact out- 
fit measures seventeen inches 
long, nine inches wide, and 
fourteen inches high, and is 
suitable for use in a small cot- 
tage, tent, or auto trailer. A 
three-quarter-horsepower gas- 
oline motor operates either 
an A.C. or a D.C. generator. 


MACHINE CUTS HUGE DIE 
FOR MAKING AUTO TOPS 


NINETY to 100 automobile tops an hour 
will be turned out by the world’s largest 
die, manufactured by a Detroit, Mich., fac- 
tory, when it is mounted for use in a 
huge hydraulic press. A die cutter of rec- 
ord size, working on the same principle as 
the key-cutting machine of the corner 
locksmith, was used to produce it. The 
tool first rough-cuts and then finishes a 
die, the cutter being guided by a sensitive 
feeler passing over the mahogany master 
model that can be seen at the top of the 
photograph shown below. 


























age 






Portable gasoline-powered lighting plant, shown on 
the running board of a car to demonstrate its size 


LIFELIKE DUMMY 
HELPS TRAIN 
FOOTBALL PLAYERS 


To arp in teaching players 
the correct way to block out 
opponents, a novel 400-pound 
football dummy is used by 
the coaching staff at Brown 
University, Providence, R. I. 
Made of padded materials, 
covered with canvas, and 
dressed in football togs, the 
practice dummy is supported 
in a lifelike position by a pow- 
erful spring mechanism which 
enables it to offer strong re- 
sistance in all directions when 
hit by players during blocking 
practice. Because of its real- 
istic action, it is said to afford 
much better training than the 
World’s largest die cutter forming a die for stamping out sandbag dummies usually em- A spring mechanism in the mounting of this football 
automobile tops. At the top is the mahogany master model ployed for the purpose. dummy makes it resist “blocking” like a real player 
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QUIET PNEUMATIC DRILL 
CARRIES ITS OWN MOTOR 


PERATED by a small gasoline engine, 

a unique pneumatic drill for making 
road and street repairs is a completely 
self-contained unit requiring no outside 
hose connections. The machine is incased 
in a special housing to muffle the hammer- 
ing, nerve-racking conventional 
drills. In the photograph above, a fa- 
mous British neurologist is trying out one 
of the drills at a recent demonstration. 
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GRASS PROMOTES GROWTH 


Grass juice squeezed from lawn clip- 
pings promotes health and growth, accord- 
ing to laboratory tests with rats 
completed by Wisconsin scientists. The 
was mixed with fresh milk. 


purce 


ar pe egg sancca suspected of intoxica- 
tion undergo a unique sobriety test 
before a movie camera to provide Pasa- 
dena, Calif., police with permanent evi- 
dence of their condition. Under the glare 
of powerful flood lights, the suspected 
“drunk” stands before a series of parallel 


MOVIE CAMERA HELPS DETECT “DRUNKS” 






lines painted vertically on a wall. As the 
subject walks away from the lines and ap- 
proaches the camera lens, the film tecords 
any weaving, swaying, or stumbling mo- 





tions. Hand-and-eye codrdination 
are also similarly recorded on film, afford- 
ing further proof for subsequent use. 

















Police making a permanent movie record of a test to determine whether a prisoner is intoxicated 


SOUND IN WATER MAKES COLD LIGHT 


CoLp LIGHT, made from sound vibra- 
tions in water, has been produced by a 
Pennsylvania scientist. Intense sound vi- 
brations are made to produce “holes” in 
water, similar to the pockets created by a 
ship’s propeller. When these evacuated 
spaces collapse, liquid rushes in with great 
force, and light is generated, due probably 
to the rapid vibration set up by the impact 
among the atoms of the turbulent water 
as it whirls back into the pockets. 





: in Moscow during the summer, these skiers are glid- 
g over the cobblestones on skis fitted with rollers. They wear an abbreviated winter costume 
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Dr. Leslie Chambers with his ap- 
paratus for producing cold light 
from sound vibrations in water 


USE ROLLER-SKATE SKIS 
IN SPORTS PARADE 


SKIERS participating in a recent Russian 
sports parade held in Moscow used odd 
skis fitted with ball-bearing wheels similar 
to those on roller skates. Dressed in win- 
ter pants and boots, the skiers ‘‘marched” 
in front of the reviewing stands by pro- 
pelling themselves along with the aid of 
their ski poles. 
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NEW HAIRPIN HAS CLIP 
TO HOLD CURL IN PLACE 


WomeEN who are annoyed by curls that 
will not stay in place can now obtain hair- 
pins designed to hold the hair firmly. 
Fashioned from a single piece of thin 
wire, each pin is bent back to form a small 
wire clip which holds the curl neatly in 
place. The pins are inconspicuous, making 
the coiffure appear more natural, 








ALLOON'~ TIRES 

that look like the 
low-pressure types used 
on automobiles are now 
available for use on the 
small wheels of baby 
carriages. Having a dis- 
tinctive tread pattern 
and operating on an air 
pressure of only eleven 
pounds, the diminutive 
tires are _ essentially 
miniature replicas of 
standard models. They 
are said to absorb prac- 
tically all jars and shock 
caused by irregularities 
on the road or sidewalk, 
and to travel easily and 
smoothly over gravel, 
lose dirt, or grass lawns. 
Bumping over curbs is 
also made more com- 
fortable by the modern 
carriage equipment. 


EASY PROCESS DECORATES BOOK EDGES 
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NOSE SPRAY MAY CHECK 
INFANTILE PARALYSIS 


DeveLopep by the U.S, Department of 
Health in experiments with monkeys, a 
new treatment for preventing infantile 
paralysis is now being tested for the first 
time on humans in areas where the disease 
is prevalent. It consists of spraying a 
simple chemical solution into the nose of 
the patient with an ordinary atomizer, 
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Transfer paper being applied to the edges of a book to 
create the marbleized effect seen in library editions 


NM ARBLEIZED decorative de- 

signs are easily applied to 
the edges of books with a new 
transfer paper which resembles 
decalcomania and is applied in 
much the same way. The book 
to be decorated is placed in a hand 
press and its edges rubbed with an 
alum solution. When this is ab- 
sorbed, the selected transfer- 
paper design is placed face inward 
against the surface, moistened on 
the back with cold water, and 
pressed on firmly. The transfer 
paper is then carefully peeled off 
and the colorful design appears on 
the page ends. Unskilled workers 
using the new process are said to 
achieve results comparable to 
those obtained by hand methods. 


COAT OF PAINT KEEPS ENGINES COOL 


ALUMINUM PAINT applied to automo- 
bile engines has been found to improve the 
cooling of the motors, as well as to add to 
their appearance and protect the exposed 
surfaces from corro- 
sion. The metallic coat- 
ing, which is sprayed on 
by a high-pressure paint 
gun, has an exception- 
ally high heat conduc- 
tivity, and because of 
its brightness and sheen, 


MOLECULES 
ARE GRADED 


CHEMISTS have suc- 
ceeded in grading mol- 
ecules according to size 
in much the same way 
that a cannery sorts 
peas by passing them 


through a sieve. The 
chemical “sieve” con- 
sists of a cellulose 


membrane. 


BALLOON TIRES FOR BABY BUGGIES 
CLIMB CURBS WITH COMFORT 





A workman spraying aluminum paint on an automobile engine. The 
metallic coating promotes the cooling of the motor and prevents rust 








































RUBBER KEY HOLDER 
PREVENTS JANGLING 


RESEMBLING a large tack made of rub- 
ber, a “silent” key holder, shown above, 
holds several keys securely and prevents 
them from jangling together. Pulling on 
the rubber point of the holder reduces its 
diameter and allows it to pass through the 
hole in the end of a key. When the pull 
is released, the rubber point resumes its 
normal size, squeezing against the hole to 
clamp the key securely, 


it acts as an efficient reflector to dissipate 
engine heat into the outside atmosphere, 
The use of the aluminum paint is said to 
increase the efficiency of the motor. 
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Relics of the past 
—a seventeen 
year-old metal 
propeller and the 
crankshaft of a 
Liberty engine of 


World War days 








FAMOUS PLANES. 


find last landing in 


unk Yard of the Air 


T THE END of the sky trail, the rem- 
nants of 1,200 airplanes repose today 
in the world’s only junk yard devoted 
solely to wood and cloth and steel 

which once flashed through the skies. Arrigo 
Balboni, former barnstorming pilot and mem- 
ber of Uncle Sam’s air force during the World 
War, conducts this novel business. In his Los 
Angeles junk yard you can find at least a part 
of nearly every type of airplane ever built in 
the United States. 

Ghosts of planes once famous figuratively 
rub shoulders with the skeletons of unknown 
ships whose pilots went to forgotten deaths. 
From ships which once rocketed to world rec- 
ords or carried famous people to oblivion, 
souvenir hunters purchase bits of cloth, pieces 
of wood, an instrument or a control, sometimes 
it high prices; but undamaged parts of the 
unknown planes go to practical men who use 
them in rebuilding all sorts of craft. 

Through Balboni’s shops have passed thirty 
air-mail and air-line wrecks, and more than 1,100 
private planes. Some had burned, others were 
merely torn apart. Recently, an airliner crashed 
near San Diego. Three days later, Balboni 
bought the ship minus the engines for five dol- 
lars. The next week, he rented the carcass to a 
Hollywood studio for one day, recelving fifty 
dollars rental and twenty-five dollars for de- 
livering it to the location. The following week, 
another movie company paid him twenty-five 
dollars for the privilege of shooting a few 
scenes around the fuselage as it lay on his 
back lot. 


Strangely, Balboni got his start in airplane 
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Arrigo Balboni, “flying junkman” of Los Angeles, Calif., on a pile of 
metal airplane skeletons salvaged from ships that went up in flames 


salvaging when he plunged into the side of a 
southern California mountain twelve years ago. 
As a barnstorming pilot, he accepted an invi- 
tation from the late Al Wilson, motion-picture 
pilot and promoter of air meets, to fly his 
Jenny from San Francisco to Los Angeles for 
the 1924 Armistice Day air meet there 

On the way down California, Balboni cracked 
up and barely escaped with his life. Next 
morning, he had the promoter of the meet on 
the telephone. “I'll give you fifty dollars for 
the ship as she is, seventy-five dollars if you'll 
bring her to Los Angeles,” Wilson offered. 

For five days Balboni perspired on the moun- 
tain side, directing an assistant in detaching 
the wings, skidding the engine down a ravine, 
dragging the fuselage eight miles to the state 
highway. There he piled the remnants in a 
trailer and started for a hangar at Mines Field. 

Balboni stopped at Lancaster for a cold 
drink, and sold the magneto for twenty dollars 
to the proprietor of the hot-dog stand, who 
likewise was an aviation enthusiast. At Palm- 
dale, another desert town, an amateur pilot 
acquired the axle, at six dollars. By the time 
Balboni reached Los Angeles, seventy-five dol- 
lars was jingling in his trousers pockets for 
various parts, and he still had the bulk of the 
machine on his hands. 

“Did Al Wilson keep his promise?” I inquired. 

“Never had a chance,” Balboni grinned. “I 
had spent $350 building that old crate, and 
finally sold the wreckage, piece by piece, for 
$930. More money than I could make racing, 
I discovered.” 
With the proceeds, the “original flying junk- 
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To this strange airplane graveyard 
come pilots in search of odd parts, 
and souvenir seekers for mementos 
of craft that have met tragic ends 


By JOHN E. LODGE 


man of the air,’ as Balboni soon was calling himself, 
began to prove that airplanes which come to earth on 
their backs, nose first, and in various other unorthodox 
fashions are frequently worth more than when new. 

While enjoying the fruits of his first sales, he heard 
that an enthusiastic but imprudent flyer had landed his 
Standard biplane in some telegraph wires near Ventura. 
Balboni jumped into a car and dashed sixty miles to the 
scene, where he saw the remains of the plane heaped up 
at the edge of a field. The owner was glad to take ten 
dollars for full title to the fluttering canvas and fractured 
spars. Late that afternoon, Balboni pulled up alongside 
the road in San Fernando, called a young man he knew 
was interested in building a plane, unloaded the wreck- 
age, and drove away with eighty dollars. 

The following week, he saw an item in a Los Angeles 
newspaper which stated that two Fresno flyers had landed 
their two-place biplane upside down, with fatal results. 
The next morning Balboni went knocking on doors until 
he learned who had inherited the craft. He handed over 
fifteen dollars and departed, with the wreck rolling on its 
wheels behind his car, and the wings lashed securely to 
the roof. On the way to Los Angeles, 215 miles distant, he 
sold sixty dollars worth of parts, and arrived home with 
the fuselage, wings, and engine virtually intact. 

This novel enterprise soon began to attract attention. 
Friends called him whenever a plane smacked the earth 
a little too hard. Strangers heard of him, and tips com- 
menced to reach him from all parts of the western United 
States. Soon he was branching out into wholesale pur- 
chases of everything and anything connected with aviation. 

At San Diego, seventeen OX5 motors were damaged 
in a fire. Balboni offered $850 for the lot. Back in Los 
Angeles, the enterprising junkman scoured the smoked 
blocks with soda, and painted the crank cases with silver 
powder. Within a few weeks, all had been sold, and the 
daring purchaser rang up a profit of nearly $5,000. 

But the bulk of Balboni’s- business is still in smashed 
planes which have figured in newspaper accounts of acci- 
dents. He seeks part, at least, of every craft that crashes 
in the western United States. The better known its occu- 
pants, the more valuable the parts, particularly for sale to 
souvenir hunters. 

Whenever the wrecks contain enough wood and met- 
al to permit it, he takes the best parts from a half 
dozen and builds a new plane. In fact, he rebuilt one 
biplane eight times and sold it nine times. 

Although the “flying junkman” will go to any length 
to obtain a wrecked plane, he will not pay more than 
fifteen dollars for the “‘best wreck” he ever saw. When 
Knute Rockne fell on the Kansas plains in an airliner, 
Balboni hopped into his plane and winged his way east. 
At the scene of the tragedy he could find no one with 
authority to sell the wreckage, in whole or in part. 

“So I did what I saw others doing,” he declared. “I 
helped myself to canvas, plywood, and some other parts 
lying around. When I started west I was selling plywood 
for a dollar a square foot, but as the stuff got scarce I 
began charging that much for a tiny piece. On the way 
to Los Angeles, I sold $260 worth of these fragments.” 

Balboni kept one hose coupling as a memento of that 
crash. In fact, he tries to keep some part of each wreck 
that rolls into his junk yard. In his vast collection are 
parts of fully 1,000 planes. Some merely have broken 
wings, others stand as gaunt steel skeletons of once proud 
birds, while from many he possesses only some small part. 

Among the ceuntless mementos from all sections of 
the world, I saw a piece of red plywood from the plane 
that Col. Charles A. Lindbergh (Continued on page 117) 
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that carried three famo 
pilots to their deaths. 


The remains of a Gee-Bee racer 





us speed 
Now an- 


other flyer plans to rebuild the 
plane and take it into the air in 


an attempt at a new speed record 























Balboni bought this fu- 
selage of a trimotored 
airliner for five dol- 
lars and made a hand- 
some profit renting it 
to movie studios for 
shooting wreck scenes 


A ROLL OF HONOR 
OF THE AIRWAYS 


A customer signing his 
name in Balboni’s 
“Gold Book,” which 
contains the signatures 
of many famous flyers. 
There are already 13,- 
000 names. If one of 
them dies, a golden 
cross is marked beside 
the flier’s signature 


























































Secrets of COAL 


SOLVED IN UNIQUE LABORATORY 


clear up. Further research enabled him 
to prove definitely that Boghead coal was 
formed, millions of years ago, from ma- 
rine plants that were the prehistoric cous- 
ins of the type of seaweed growing in 
Australia at the present time. 

Nature formed the coal that is mined 
today from plant life growing in peat 
swamps long before the dawn of recorded 
history. Through century after century, 
this plant matter gradually decomposed 
through the action of fungi, bacteria, in- 
sects, and natural weathering. Finally, it 
was covered by rock and compacted into 
a mass rich in carbon, combined with 
lesser amounts of hydrogen, oxygen, ni- 
trogen, and sulphur. This carbon mass 
we know today as coal. 

The carbon in coal is the same as the 
pure type found in diamonds and graphite. 
But to call coal “black diamonds” is not 
strictly correct. For coal contains other 
elements besides the carbon which gives 
it kinship to the precious stone—and also, 
coal is not necessarily black. Under the 
microscope, it is much more likely to be 
red, or brown, or yellow. 

To prepare a chunk of coal for micro- 
scopic examination of its color and struc- 
ture, Dr. Thiessen, or one of his assist- 
OO a ar ants, slices off a thin section of it with a 
































A coal miner driving home a charge of dynamite preparatory to blasting down a layer of 
coal that has been undercut by machine. This is a typical operation in the mining of coal 

















HEN you pause for breath, the origin of other coals. 










lean on your shovel, and gaze Coal is basically a vegeta- 
into your coal bin, you prob- ble material, and one day 
ably see littlhe more than a when Dr. Thiessen was exam- 
black mass that cost you so many dol- ining a specimen of seaweed 
lars a ton. But in Pittsburgh, Pa., in a brought from Australia, the 
laboratory that might be called the Scot- microscopic structure seemed 






land Yard of the coal industry, there is vaguely familiar. Where had 
a man who could show you unbelievable he seen such a formation be- 











wonders in a humble piece of coal. He fore? Suddenly he remem- 
could offer good reasons, other than the bered the thin slices of Bog- 
size of your winter fuel bill, why coal head coal that had 
has been nicknamed “black diamonds.” baffled him previ- 

That man is Dr. Reinhardt Thiessen, ously, and the 
research chemist at the U. S. Bureau of mystery began to 






Mines Experiment Station, and world au- 
thority on the microscopic structure of 
coal and related substances. In his unique 
laboratory, this Sherlock Holmes of the 
coal world is unraveling the hidden mys- 
tery of “black diamonds,” and bringing to 
light details that enable experts to under- 
stand better how coal is formed, and how 
it can best be used. 

\s an illustration of his work, take th 
case of Boghead coal. This variety, which 
is dark brown in color, got its name from 
the town of Boghead in Scotland. For 
years, experts puzzled over the important 
question of the vegetable matter from 
which this coal was formed. Dr. Thiessen 
had peered through his microscope at thin 
sections of it hundreds of times, but had 
found no clews. The specimens contained 
none of the familiar, telltale spores or 
woody cells that enabled him to identify 


















The cell structure of a pre- 
historic plant is visible in 
this magnified coal section 






















The light-toned objects 
in the photomicrograph 
above are plant spores 
embedded in coal and flat- 
tened by pressure. The 
dark patches in the sec- 
tion at the right are the 
resin from ancient trees 
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Peering through 


microscopes at tissue-thin 


slices 


of “black diamonds,’ modern scientists are learning 


new facts about the formation of vast fuel deposits 


By ROBERT E. MARTIN 


circular saw similar to that found 
in many home workshops. An 
abrasive disk, however, replaces 
the conventional toothed saw 
blade, and the saw itself is in- 
cased in a cabinet to prevent the 
spread of fine coal dust. 

The slice of coal, perhaps half 
an inch thick, is then polished and 
ground to remove all surface lines 
and scratches. It is next trimmed 
to fit a standard one by three- 
inch microscope slide. Cemented 
to the glass, it is subjected to fur- 
ther grinding, first on a rough-sur- 
faced horizontal wheel, then on a 
wheel of finer grit, and finally on 
a flat razor hone lubricated by a 
stream of water. By this time, the 
coal slice is so thin that light can 
be seen through it. 

As the last step in the process, 
the slide maker places the work 
over a small illuminated window 
in the inclined side of a box, and 
gives it a final polishing with a fine abra- 
sive powder. Finally the specimen of coal, 
now from three to five one-thousandths 
of a millimeter in thickness, is covered 
with a thin piece of glass and held in 
place with Canada balsam—a procedure 
that is familiar to every amateur micro- 
scopist. 

Developed by Dr. Thiessen’s labora- 
tory, this method of making microscope 
slides of coal is now universally used 
wherever coal research is in progress. 
Coal beds are rarely made up of the same 
material from top to bottom, so if an own- 
er wants to determine the various types 
of coal a bed contains, he has represen- 
tative sections taken from each layer and 
sent to the laboratory for microscopic ex- 
amination. 

When the microscopist slips a coal slide 
into his microscope, he may recognize a 
number of different coal characteristics. 
So that experts may have a common lan- 
guage for discussing their work, distinc- 
tive names have been given to the three 
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Dr. Reinhardt Thiessen at work in 
his laboratory in the U.S. Bureau of 
Mines Experiment Station in Pitts- 
burgh, Pa. He is widely known as an 
authority on the formation of coal 



























outstanding types of ma- 
terial found in coal: an- 
thraxylon, attritus, and 
fusain. 

Of the three, anthraxy- 
lon and attritus are the 
more important materi- 
als; fusain, a dull, easily 
crumbled substance re- 
sembling charcoal, is 
found only in small 
amounts. 

Anthraxylon consists 
of the fossilized remains 
of the woody parts, such 
as roots, stems, and twigs, 
of prehistoric plants. 
Viewed by the unaided 
eye, this material appears 
as a number of black 
strips, bands, and streaks, 
usually bright in appear- 
ance, and sometimes ex- 
tending more than an 
(Continued on page 120) 


A laboratory worker 
cutting a piece from a 
chunk of coal with a 
circular saw. The slice 
is ground and polished 
to remove surface 
scratches, and trimmed 
to fita microscope slide, 
to which it is cemented 
as pictured at the right 


At left, the section of coal on its glass slide is being polished 
- on a horizontal abrasive wheel. This method of preparing coal for 
microscopic examination was developed by the U.S. Bureau of Mines 


On a flat razor hone lubricated by a stream of water, the 
microscope specimen is ground down so fine that light can 
be seen through it. The final polishing is with a powder 
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PLAY VOLLEY BALL ON STILTS 


VOLLEY BALL on stilts is the newest game for bathers on 
the beach at Venice, Calif. As shown above, three of the four 
players on each side are mounted on twelve-foot stilts, while 
a fourth member remains on the ground as “retriever,” to keep 
the ball in play and save the other players the trouble of 
dismounting from their stilts every time the ball falls to the 
ground in the course of the gami:. 


we 


REMARKABLY\ 
scale model of 


represent the 





REPAIRS CAR FINISH twin propellers, serves to sub- 
merge the craft, which weighs 
REFINISHING scuffed or scratched sur- only fifty pounds. Miniature 


faces on automobile bodies and fenders is storage batteries are included 
simplified by a recently devised touch-up _ in its equipment. 


tape. A practical application of the fa- 
miliar decalcomania, used for transferring 
designs, the tape can be put on quickly 
and easily, to match standard car finishes. 
The tape is simply covered with a special 
welding compound, applied to the scratch 
chip, or bruise on the car, and its paper 
base stripped off. After drying, the 
spot need only be sanded and polished. 





rammed and sunk off Block Island in 
1925, operates by radio control. Built 
entirely from photographs by a Santa 
Monica, Calif., couple, the model is a 
little over six feet long, and has a pine 
hull and a superstructure of balsa wood. 
More than 11,000 pins were used to 


merging or flood tanks are used 
in the model. Water pressure 
exerted against the diving fins, 


PAPER TOUCH-UP TAPE by the forward thrust of the 






PORTABLE PRESS SPEEDS PRODUCTION 


Heavy assembly work, which heretofore required the use of 
large stationary power presses, now can be handled right on the 
production line with a new lightweight portable press. Constructed 
principally of aluminum and suspended by means of a delicate 
counterbalance, the unit can be moved and operated easily by one 
man. A thumb trigger controls the action 

of the power piston, leaving both hands 

free to guide the sus- 
pended press. Releas- 
ing the trigger auto- 
matically reverses the 
mechanism. 














The portable power press 
in use. It can be han- 
dled easily by one man 


CUP-SHAPED BULLET HAS HIGH VELOCITY 


Suapep like the nipple on a baby’s nursing bottle, a rifle bullet 
recently invented is said to have four times the acceleration of the 
normal .30 caliber projectile. A hollow base, twice the diameter 
of the body part, gives the exploding gases greater surface area 
on which to act, to speed the bullet toward 

—* _its mark at 3,600 miles an hour. Special 
grooves in the rifle barrel reform the cup- 
shaped tail into fins, which steady the bul- 
let on its flight. 





As the bullet travels through the narrow part of the rifle, grooves in the 
barrel shape the hollow, cuplike tail into stabilizing fins, as shown above 


RADIO CONTROLS SUBMARINE MODEL 


realistic, an accurate 


submarine S 51, 





rivets. No sub- 


ese escer ees: 











Built entirely from photographs, 
this model of the ill-fated S 51 
is complete even to the gun crew 
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OKED to five strings of freight cars 
at once, as shown in the photograph 
above, a new Diesel-electric locomotive 
gave a remarkable demonstration of its 
power in recent tests. Said to be the most 


powerful single-unit conbination of its 
kind ever built, the locomotive has been 
delivered to the Illinois Central Railroad 
for freight-transfer service in Chicago. 
Six electric motors, one on each axle, pro- 


STAINS GLASS BY MEDIEVAL METHODS 


PULLS FIVE TRAINS OF CARS AT ONCE 


CHIMNEY BUILT AROUND 
DORMER WINDOW 


WHEN the architect of a colonial 
' house in Massapequa, N. Y., was 
confronted with the problem of erect- 
ing an outside chimney at a point 
where a second-story window was de- 
sired, he adopted the novel solution 
pictured. At the level where the win- 
dow was built, the chimney splits in- 
to two sections to form a decorative 
frame of white-washed brick around 
the recessed dormer window. 





OT SATISFIED with the texture or 

color of available types of glass, 
Lawrence Saint, an artisan commissioned 
to fashion two stained-glass windows for 
the National Cathedral in Washington, 
D. C., reverted to glass-making methods 
practiced by medieval master craftsmen 
in the twelfth century. The completed 
windows will contain 2,850 pieces of 
specially made glass, all of which have 
been painstakingly stained with paints 
and enamels in hundreds of different 
shades. To get the exact effect he de- 
sired, the artist found it necessary to ex- 
periment with several thousand stains, 
making 300 distinct tints of blue glass 
alone. 
























NEW LOCOMOTIVE 








vide enough power to pull a 6,000-ton 
train and give a top speed, under lighter 
loads, of sixty-four miles an hour. Special 
construction reduces the weight while in- 
creasing the structural strength. 
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Lawrence Saint with a pair of stained- 
glass windows completed in his work- 
shop. Left, preparing a delicate tint 










Milk from nursing mothers being placed in molds. 
“Dry ice’’ freezes the fluid to retain its freshness 
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MILK IS FROZEN TO PREVENT SPOILING 


O PRESERVE milk from nursing 

mothers while it is being trans- 
ported and handled, a New York child- 
welfare organization has adopted the 
odd expedient of freezing it into solid 
cylinders. Poured into sterilized molds 
that are packed in “dry ice,’ the milk 
freezes solid in less than two minutes 
and, if kept at a low temperature, can 
be transported and held for considerable 
periods of time without spoiling. Labo- 
ratory tests have shown that the fluid 
loses none of its beneficial qualities 
through the freezing process, and the 
solid form makes it easy to handle in a 
sanitary manner. In the photograph at 
the left, a laboratory worker is shown 
filling the sterilized molds with milk from 
a syringe. 



















COMB TRIMS THE HAIR 
WITH BUILT-IN BLADE 


Equiprep with a cutting blade, a 
hair comb now being marketed by a 
New York City firm cuts and thins 
the hair as it is used. A thin, sharp 
blade fits into a slot on the top of 
the comb and is held in place by a 
metal guard. The blade extends down 
into the teeth, which also are slotted 
to hold it in place. 
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ROCKET RAINS BULLETS 
ON ENEMY SOLDIERS 


Snot into the air over en- 
emy lines, a new rocket de- 
signed as a wartime offen- 
sive weapon will rain down 
bullets over a mile-wide area, 
according to Maurice Poirier, 
its inventor. Incased in a 
perforated metal nose, the 
missiles will be automatically 
fired at maximum altitude, 
while the rocket itself falls 
to the ground and explodes. 
As shown by the photograph 
at the left, made during a 
recent test at Burbank, Calif., 
the projectile is fired like an 
ordinary Fourth of July rock- 
et from a trough supported 
by an easel. The propelling 
force, supplied by explosives 
in the lower end of the 
case, is expected to carry 
it to a height of 30,000 
feet. Further tests are be- 
ing made to bring the new 
weapon up to the expecta- 
tions of the inventor and 
to determine its effective- 
* Maurice Poirier with a model ness under actual combat 
of his proposed war rocket conditions. 

































GAS TANKS 
RISE FROM 
SOGGY SOIL 


FLOOD WATERS, 
seeping through 
porous earth, up- 
rooted the gasoline 
pumps at the fill- 
ing station near 
Saratoga Springs, 
N. Y.._ pictured 
here. Underground 
tanks, empty at 
the time of the 
floods acted as ; 
pontoons, raising : ert, ae 6: : ¥ oo. die ore. 
and cracking the » — — - . aN 


concrete platform. Gasoline pumps uprooted by empty underground tanks rising to surface 


LIGHT SHOWS 
WATER LEVEL 








IN BATTERY 


A DASHBOARD acces- 
sory recently market- 
ed indicates whether 
there is sufficient wa- 
ter in an automobile 
battery. When a small 
translucent knob is 
turned, a pilot light 
within the knob glows 
if the battery water 
supply is adequate: 
otherwise it remains 
unlighted. The dash- 
board lamp is wired 
to a_ special alloy- 
metal electrode which 
extends into the bat- 
tery cells through a 
Dash light wired to battery elec hole in one of the 
trode to show when water is low vent plugs. 









X-ray diffraction camera and a negative with lines that identify an unknown substance 























WINDOWS AND SHUTTERS 
ARE PAINTED ON WALLS 


MurRAL paintings substitute for win- 
dows in many houses in the village of 
Camogli, Italy. Forced to economize on 
construction costs by eliminating many 
windows, builders preserved architectural 
symmetry by painting dummy windows on 
the walls. In the photograph, only the 
windows at the left are real 


NOVEL X-RAY PROCESS 
IDENTIFIES CRYSTALS 


SoLip, crystalline substances are ana- 
lyzed and “fingerprinted” by a new X-ray 
process recently perfected. When bom- 
barded with X rays in a curious diffraction 
camera, a compound under test leaves a 
characteristic pattern of lines on the film 
negative. Just as the measurement of fin- 
gerprint whorls can be used for identifica- 
tion purposes, so the position and density 
of the lines on the film negative provide 
an accurate key to the nature and quanti- 
ty of the elements present in the unknown 
compound. Although it is not applicable 
to liquids or noncrystalline substances, the 
chemical “fingerprinting process” is expect- 
ed to prove of great value in metallurgy. 
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sol Equivalent notes in different keys are shown on this odd colored chart 
S O SIMPLIFY transposing musical compositions from one 
| key into another, John Beal, well-known actor, has devised 
the novel color chart seen in the photograph Resembling a 
1- cross-word puzzle in colors, the musical chart provides an indi- 
yf vidual tint for each key and note. By following the color guide, 
n a pianist can tell at a glance what notes to play in the key of B, 
v for example, when his music is written in the key of F. It is 
| expected to be of special help to students. 

n 

c VERSATILE DRAWINGBOARD 


TABLE, chair, and draw- . 
ing easel are combined in A>. 
the novel piece of furni- ~~ 
ture shown at the right. 
Adjustable to any desired 
angle, the drawing board 
can be raised for use as an 
upright easel or lowered to 
table height. The versatile 
fixture is equipped with 
casters, and can also be 
converted into a tea wag- 
on, a small hand truck, or 
a cot. Handles on the 
clamp nuts make the vari- 
ous adjustments easy, 






TRUCK HOLDS BIGGEST SEARCHLIGHT 


Be.ieveD to be the largest of its type in the world, a 
giant searchlight mounted on a truck has been constructed 
from plans made by a California lighting expert. Rated at 
1,000,000 candle power, the huge lamp casts a beam said to 
be visible at a distance of 100 miles. Current is supplied 
by a gasoline-motor generator mounted on the truck chas- 
sis. The size of the lamp is shown by the two girls who 
are standing inside its huge reflector. Its truck mounting 
allows the light to be taken wherever it is needed. 


SOLID AUTO FUEL IS MADE FROM COAL 


DIsTILLED from coal, motor fuel in 
solid form has recently been tested in 
England. Equipped with a special engine 
to burn the new fuel, a five-ton truck is 
said to have made a 100-mile test run for 
less than half the cost of the gasoline the 
trip would have required. The substance 
is dumped into a fuel chamber at the 
front of the truck and ignited. 













































PIPE HAS CORNCOB CORE \_ 


WHEN the corncob bowl of a new un- 
derslung pipe becomes too “rich” for pleas- 
ant smoking, it can easily be replaced with 
a new one. Stem and outside bowl of the 
pipe are made of a composition material. 
The base of the pipe bowl unscrews, al- 
lowing the corncob lining to be changed. 








VITAMINS IN SPAGHETTI 


SPAGHETTI containing vitamins has been 
produced at the Moscow Vitamin Insti- 
tute as the latest device for improving the This truck runs on gas made 
: A x * , from a coal distillate in a 
Russian diet. Vitamin candy is already Saal. chaser andac- the theod, 
being manufactured on a large scale. Right, the truck in a test run 
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‘THE WAY WE 


That There Is No Such Thing as “Correct Posture” 


Is the Decision Reached by Modern Men of Science 


After Tests Which Upset 


bee TAND right and be healthy!” 
From early youth to middle age, 
we have that advice drummed into 
our stubborn heads. 
“Stand up straight, Junior!” 
father to his young hopeful. 
“Sit up straight, children!” 
schoolmarm. 
“Stick out your chests and pull in your 
stomachs!” the gym teacher tells his class. 
“Assume the posi- 
tion of the soldier,” 
the drillmaster com- 
mands his squad. 
“Knees straight with- 
out stiffness. Hips lev- 
me el and drawn back 
slightly. Body erect 
and resting equally on 
the hips. Chest lifted 
and arched. Shoul- 
Head erect. Chin in. Eyes to 


says the proud 


the 


orders 


















ders square. 
the front!” 

“Keep the back of your neck against your 
collar!” the leader of the business men’s keep- 
fit class advises his perspiring victims. 

And we do it—while we are being watched. 

But the moment that we are free to do as 
we please, most of us fall back into the more 
or less faulty posture that habit or our in- 
dividual physical conformation makes most 
comfortable for us. We let our shoulders 


Old Ideas on the Subject 


droop. We allow our abdomens to stick out 
and our chests to sag in. We fail to keep 
our chins up and tucked in nicely. We grow 
intent on our work and slouch over our desks 
or benches. 

Now, a thorough and scientific study of 
posture has shown that the drillmasters and 
the gymnasium teachers have been wrong— 
that there is no such thing as a “correct” 
posture for people of all ages and all builds. 
And another recent investigation into the 
relation between posture and health has shown 
that people whose postures are graded “poor” 
are just as healthy and just as strong as peo- 
ple whose postures are “good.” 

Like a lot of other things, good posture 
looks well, but it is far from being a vital 
necessity! 

Since the dawn of history, a great major- 
ity of mankind has been standing “incor- 
rectly.” 

One of the two sculptured gentlemen pic- 
tured on these pages is more than 1,500 years 
older than the other. Yet they are standing 
pretty much alike—and standing in postures 
that, while they aren’t really bad, wouldn’t 
arouse any great admiration among the dele- 
gates to a physical-education convention. 

One of them, at the left, is the Idolino, a 
bronze figure representing the fifth-century, 
B. C., Greek ideal of what the male human 
body should be. The other is “The Average 








The ancient Greek ideal of physical 





a statue made in the fifth 
century B.C. According to the popu- 
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The position of the soldier, 
as exemplified by its fore- 
most exponent, the West 
Point cadet corps. Yet, as 
the picture below shows, 
a cadet relaxes off duty 
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American,” the sculptured, scientific com- 
posite of 100,000 American soldiers measured 
and weighed before their release from service 
in the World War. 

Compared with the “attention” position of 
the Military Academy cadet also pictured, 
their postures aren’t impressive. But they are 
far more natural, and much better adapted to 
the conditions of everyday life under which 
we work and play. Even West Pointers, when 
off parade, relax from the “ideal” posture 
that they are trained to assume for the pur- 
poses of military pomp and circumstance. 

In fact, it is very doubtful if the ‘“atten- 
tion” position of the soldier is ideal for any- 
thing but impressiveness on the parade ground. 
Robert J. H. Kiphuth, assistant professor of 
physical education at Yale University, who, 
with Dr. Winthrop Morgan Phelps, professor 
of orthopedic surgery at the same institution, 
has made an exhaustive study of posture and 
postural defects, thinks that the influence of 
military drill on American posture has been 
more bad than good. 

“Our usual idea of correct posture,” he 
told me recently, “was derived from the mili- 
tary ideal—the ‘position of the soldier.’ That 
position is extremely artificial. The chest is 
lifted and the chin retracted, which results in 
abdominal stretch and strain of the lower 
back. The knees are ‘back-set’, and the feet 
turned out uncomfortably at an angle of 
forty-five degrees. This position is so fatigu- 
ing that it can be maintained only during a 
military drill or a gymnastic lesson. Even if 
it were scientifically correct—which it is far 
from being—it wouldn’t be practical for 
ordinary life.” 

Popular interest in competitive athlet- 
ics also has played a part, according to 
Prof. Kiphuth, in the formation of faulty 
ideas of what constitutes good posture. 
An athlete may be able to sprint a hun- 


STAND 


men look round-shouldered, and their necks 
seem unduly short. 

“Is there any accepted ‘correct’ posture?” 
I asked Prof. Kiphuth. 

“There can be no standard ‘correct’ pos- 
ture for people of all ages and all kinds,” he 
replied. 

“Many people think that a flat abdomen is 
one of the requisites of good posture. It is— 
but only during the young-adult period of 
life. The normal posture of young children 
includes a prominent abdomen, and this prom- 
inent abdomen usually is the last physical 
characteristic of childhood to disappear. But 
as a man approaches middle age his abdomen 
becomes prominent again, and a flat abdomen 
is a real rarity after the age of thirty-five has 
been attained. 

“There is, of course, an ‘ideal’ posture. It 
is a matter of perfect bone, joint, and mus- 
cle alignment. The feet are parallel with each 
other, and the knees are straight. In the 
young adult, both upper and lower spine are 
flat, the chest is moderately elevated, and the 
abdomen is flat. The neck is perpendicular. 

“That’s the ‘ideal’ posture—but it is a pos- 
ture that is seldom seen except among those 
who have received scientific postural training. 

“Every freshman here at Yale receives a 
postural examination. Most of them are giv- 
en corrective physical exercises to remedy de- 
fects. A good many thousands of these pos- 
tural examinations have made it possible for 
us to arrive at the ‘normal,’ or average, pos- 
ture of young men. It differs a good deal 
from the ideal posture. The position of the 









































dred yards in record time, or win his 
varsity letter at football or rowing, and 
yet be a decidedly poor model to follow 
for posture. Some of our greatest ath- 
letes have very obvicus postural defects. 

With many men of the heavily built 
athletic type—the sort of men who make 


football linemen—the shoulders are 


carried too far for- 
ward. This is caused 
by the marked over- 
development of their 
pectoral muscles and 
of all the muscles 
about their shoul- 
ders, with a result- 
ing muscle-binding 
of the entire shoul- 
der girdle. These 
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How the average American stands: 
A composite statue of 100,000 
soldiers in our World War army. 
A natural pose, if not “correct” 










feet and knees are the same, but 
the lower part of the spine is 
slightly concave, and the upper 
part of the spine is slightly con- 
vex. The spine also has a slight 
curvature to the left. The neck 
is inclined slightly forward. The 
chest is slightly depressed, and 
the abdomen slightly protruding. 
Whether we like it or not, that’s 
the way that the majority of our 
young men stand.” 

To determine what relation ex- 
ists between posture and health, 
and between posture and strength, 
and to find out how people real- 
ly stand, U. S. Public Health 
Service surgeons, working under 

pi By ae Te the direction of Assistant Surgeon-General 
Lewis R. Thompson, have completed a 
th shit deci Manica ee Salt study of 2,200 normally healthy boys and 
has a perfectly natural posture, men of American parentage, ranging in 
according to scientists. Men age from two and one half to seventy 
of the heavily built athletic years. The adults of this group follow 
type, such as football linemen, wT . : 
y often appear stoop-shouldered Varied callings, and include accountants, 
bankers, clerks, (Continued on page 122 
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LIGHTING SYSTEM 


ALL“ALUMINUM-ALLOY 
CONSTRUCTION 


FLOOR 1S 
ABOVE 
WHEELS 


if 
ENGINE CLUTCH 
AND TRANSMISSION AISLE 
MOUNTED CROSSWISE 





SELF-SOAPING CLOTH 
IS AID TO TRAVELERS 


A noveL wash cloth that contains its 
own soap provides motorists and other 
travelers with a handy means of cleaning 
up at out-of-the-way stops, since copious 
suds are produced merely by wetting the 
cloth and rubbing. Its coconut-oil lather 
is also declared well suited for home use 


} 
as a snal poo 


TUBULAR CONTINUOUS WINDOWS LIFT 
INTO ROOF 


, a 


SAFETY-CLEARANCE 
AND PARKING LIGHTS 


PASSENGERS RIDE HIGH IN NEW-TYPE STREAMLINE BUS 


VENTILATING 


EXHAUST 








LUGGAGE RACK 
UNDER FLOOR 


ENTRANCE 


SPARE TIRE 


ADICAL new features are em- 

bodied in streamline motor 
busses recently placed in service on 
western lines. Entering one of 
these vehicles, a passenger steps 
up from a sunken aisle to his seat 
on an elevated passenger deck. Its 
height above the road minimizes 
dust, avoids interference with leg 
room from wheel housings, and 
gives the traveler an unobstructed 
view of the scenery over the tops 
of other cars on the road. The 
arrangement also eliminates over- 
head luggage racks and the atten- 
dant inconvenience of stowing away 
and retrieving heavy suitcases, by 
making room for a commodious 
baggage compartment beneath the 
floor. Bags are placed in this com- 
partment and removed through 
four large doors in the exterior of 
the body. Special compartments 
are provided for the hats and coats 
of passengers above the deeply 
cushioned seats and within easy 
reach. A tubular lighting fixture 
running the length of the interior, 
at the middle of the ceiling, adds 
a decorative touch. 

From the exterior, the new busses 
also present an unconventional ap- 
pearance. The thirty-six-passenger 
machines are blunt-nosed, the en- 
gine being placed at the rear to 
afford the driver better vision and 
to keep out exhaust fumes. 


RATS GET AIR-CONDITIONED QUARTERS 


IR-CONDITIONED homes 
for white rats are a novel 
feature of experiments being 
conducted at the Wistar Insti- 
tute of the University of Penn- 
sylvania. The Institute, which 
has sent colonies of rats all 
over the world, breeds the ro- 
dents for experimental purposes 
and notes their development 
under rigidly controlled condi- 
tions of diet and environment. 
Check is kept on the weight 
and health of the rats, and se- 
lected groups are then made 
available to other investigators. 
Fourteen cows supply milk for 
the 8,000 rats under observa- 
tion. The homes utilized in 
these experiments are believed 
to be the only air-conditioned 
living quarters in the world de- 
signed specially for rats. 





Novel five-toed shoe designed by an osteo- 
path as compared with a conventional shoe 





A technician weighing one of the 8,000 white rats bred for 
experimental purposes at the University of Pennsylvania 
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DESIGNS FIVE-TOED SHOE 
THAT FITS LIKE A GLOVE 


ESEMBLING a glove, with its five fin- 
gers, a unique shoe recently displayed at 
a convention of osteopaths provides a sepa- 
rate compartment for each toe of the foot. 
Greater comfort is claimed for the novel 
footwear by its designer, a practicing osteo- 
path who believes that the construction of 
the human foot is such that individual sec- 
tions for the toes permit a flexing, cushion- 
ing action impossible in the more cramped 
quarters of the normal, one-sectioned shoe. 
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NEW OXYGEN MASKS AID EXPLORERS 
TO REACH DIFFICULT GOALS 









Oxygen is mixed 
with atmospheric 
air in this out- 
fit designed for 
mountaineering 






An aviator equipped with an oxygen 
mask for use in an altitude flight 










N OUNTAIN CLIMBERS have 
4 now joined the ranks of those 
who carry their own air with them. 





Another type of 
equipment for 














Portable oxygen tanks, tried out by climbers. It fur- 
recent expeditions in the rarefied atmos- nishes yet ag 

— fiw neakc . ae —— gen, an olds a 
phere of lofty peaks, are proving a new aid —yelmet and suit made for a stratosphere esshant “aeenly 








in reaching record heights. balloonist. The tanks supply the oxygen 
How ingeniously inventors have con- 
trived to enable men to breathe, in the 


face of seemingly insuperable physical ob- 


at unheard-of depths where terrific 
water pressure would crush air hoses, 







stacles, is shown by the variety of uses have been sustained with life-giving that billowed up from the inferno below. 
to which oxygen apparatus has been’ whiffs of oxygen from flasks built into Oxygen masks developed within the last 
adapted. Manufacturing their own at- their armored suits. A Japanese dare-devil few months for mountaineers set a new 


mosphere as they go, explorers have risen 
in stratosphere-balloon gondolas thirteen 
miles above the earth, and have descended 


put an oxygen mask to probably the strang- 
est use yet recorded when he allowed him- 
self to be lowered a quarter of a mile into 
the crater of an active volcano, the equip- 


mark in compactness and efficiency. Every 
possible ounce of weight has been pared 
to make them less burdensome. Two types, 
as shown above, have been tested recently 





in steel spheres 3,000 feet beneath the sur- 
face of the sea. 






















Divers, seeking treasure ment protecting him from the lethal fumes — by daring explorers. 


CHEMICALS MAKE FINGERPRINTS GLOW 


Opp chemicals that } 


“fluoresce,” or glow in 
the dark, under the in- 
visible rays of ultra- 
violet light, have been 
pressed into service by 
criminologists to reveal 
fingerprints where other 
methods fail. Standard 
technique has been to 
dust a suspected print a 
with a powder that ad- photographed 
heres to its oily traces, >y means of 
making it plainly visible  "¥°rescent salts 
can be 






fingerprint 





if a_ coating ) Right, Fletcher 

found that contrasts in Gould, inventor 

RADIO PATROL CAR IS shade with the back- > pe nl nore 
iy” ae akir ictures 

ALSO AN AMBULANCE ground. This has been of prints on a 
impossible when the mottled surface 


background was a mot- 

tled pattern of black and white or of 
colors. In a process devised by Fletch- 
er Gould, photographer for the Pasa- 
dena, Calif., police department, a fluor- 
escent chemical powder such as uranyl 
phosphate or anthracene is used to coat 
the finger mark. When the exhibit is 
photographed under an_ ultra-violet 
lamp, the troublesome background dis- 


ANSWERING an emergency call, a_ radio 
“cruiser” just placed in service by police ol 
Parma, Ohio, is prepared either to battle 
crooks or to rush accident victims to a hos- 
pital, for it constitutes a patrol car and am- 
bulance in one. A stretcher and runway are 
carried folded within a trunk at the rear 
of the car, and may be unslung for use in a 
jiffy. The photograph shows a recent dem- 
onstration of the new equipment. 


appears and the luminous fingerprint 
stands out in glowing lines. The fluores- 
cent materials are mixed into dusting pow- 
ders of various colors, to give best results 
on backgrounds of all kinds. 
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FIND ANCIENT DOUBLE 
FOR RODIN’S “THINKER” 


FASHIONED more 
than 800 years ago 
by an _ aboriginal 
artist of Mexico, a 
small pottery fig- 
ure bears a star- 
tlingresemblanceto 
Rodin’s world-fa- 
mous statue, ‘The 
Thinker,” left, first 
shown in 1904. 
The Mexican piece 
was discovered 
among Indian ruins 
in the state of Jalisco, and is now on ex- 
hibition at the Field Museum of Natural 
History, Chicago. 





HUB-CAP PUMP KEEPS 
AUTO TIRE INFLATED 


Bumps in the road are utilized to keep 
automobile tires at normal pressure, with 
a hub-cap pump recently devised. When 
the pressure falls below a predetermined 
point, a spring control allows the abnor- 
mal tire pressure created by irregularities 
in the road to move a piston in a low- 
pressure cylinder. This in turn drives a 
smaller piston which serves to build up 
the air pressure in a high-pressure cylin- 
der to a point where it is forced back 
through valves into the tire. 








Novel auto-tire pump in 
hub of wheel and, right, 
diagram showing how it 
keeps up air pressure 








Atlas of the Heavens 


Usinc a 2%-ton bat- 
tery of astronomical 
cameras, G. W. Cook, 
Philadelphia amateur 
astronomer, plans to 
make a photographic at- 
las of the heavens. The 
equipment comprises a 
cluster of three camer- 
as, the largest of which 
utilizes photographic 
plates almost two feet 
square. After complet- 
ing the task of “shoot- 
ing” the stars visible in 
the Northern Hemi- 
sphere, Cook plans to 
move his apparatus to 
South Africa to photo- 
graph the southern sky. 
A guiding telescope fit- 
ted with a four-inch lens 
is used to aim the cam- 
eras and to check the 
operation of an electric 
motor which automati- 
cally turns the appara- 
tus so that it can be 
kept in time with the 
rotation of the earth. 


. « 
ay 
A 


‘A 


Huge Star Cameras To Make 





G. W. Cook, amateur 
astronomer, exam- 
ining the huge pho- 
tographic apparatus 
he will use in mak- 
ing pictorial maps 
of the starry sky 


WHEELED BOBSLEDS 
USE WOOD RUNWAY 
FOR THRILL RIDE 


HvurTLinc down a wooden 
run on a wheeled vehicle re- 
sembling a bobsled is a‘new at- 
traction for visitors to an 
amusement park in Berlin, Ger- 
many. Twisting and curling in- 
to steep horseshoe turns and 
sharp curves, the novel roller- 
coaster surface is a warm- 
weather counterpart for the 
steep, icy runs built for winter 
bobsled races. Each rolling 
“bobsled” is made up of loose- 
ly jointed sections that whip 
sideways as the odd craft 
swerves down and around: the 
breath-taking course. 


INSECTS SURVIVE 
YEAR-LONG FAST 


Bepsucs were kept alive and 
fairly active for a year without 
food, in a test conducted re- 
cently by the American Insti- 
tute of Sanitation to determine 
the endurance powers of insects. 


BUILDS TINY AUTO MODEL INSIDE BOTTLE 


A NOVEL automobile model, pic- 
tured at the right, was assembled 
piece by piece inside a medicine bot- 
tle. Built by a Philadelphia, Pa., 
model maker, the diminutive car was 
constructed from cigar-box wood 
and bits of old furniture. The bot- 








tle itself is supported in a horizon- 
tal position by a wooden frame. 
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‘ALLED the most powerful aerial weap- 
on ever devised, a new aircraft cannon 
fires one-pound, high-explosive shells at 
the rate of 100 a minute. Designed for use 
in bombing planes, the gun has a special 
recoil mechanism to absorb shock, and is 
said to have an effective range of 1,000 
yards, far greater than that of airplane 
machine guns. Installed in the rear cock- 
pit of a bomber under a spherical wind- 
shield of shatterproof glass, 
the rapid-fire cannon rests 
on a turntable mounting and 
can be aimed in all direc- 
tions not blocked by the 





A bombing plane with rapid-fire cannon 
set in a turret of shatterproof glass 


Above, circle indi- 
cates mechanical 
gripperattached to 
a hoist. Close-up 
at right shows how 
sliding bars close 
slot to provide sure 
grip onsteel plates 


MECHANICAL CLAW GRIPS 
HEAVY STEEL PLATES 


A NEW mechanical gripping device is 
used with hoisting engines in lifting steel 
plates, bars, girders, and other structural 
members. If a steel plate is to be hoisted, 
one edge is placed within the open throat 
of the gripper, and slanting bars slide down 
a slot to hold the object in a strong, posi- 
tive grip. Since the downward pressure of 
the steel plate is exerted directly against 
the sliding bars, the heavier the lifted ob- 
ject is, the tighter the bars clamp it into 
the throat of the mechanism. When the 
load has been landed and the strain re- 
leased, a slight pull on a control lever 
raises the bars and frees the gripped plate. 
Heavy loads can thus be lifted in safety. 
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WAR PLANES GET RAPID-FIRE CANNON 


plane’s fuselage, wings, and tail surfaces. 
Armored enemy planes that are practically 
invulnerable to the attacks of standard 
machine guns would be blown to bits by 
one shell from the aircraft cannon, it is 
claimed. The gun is capable of handling 
projectiles that can be set to go off at 
any predetermined distance. 









Latest aerial weapon 
in dummy mounting 
to show how a gunner 
can aim it in any di- 
rection for shooting 
















SAILS MAKE HUMAN YACHTS OF BATHERS 


BATHERS become 
human yachts as they 
lie on flat surf boards 
fitted with masts and 
sails in a new water 
sport gaining popular- 
ity at seacoast resorts 
inEngland. Theswim- 
mer stretches out face 
upward on the board, 
straddles the diminu- 
tive mast, and steers 
the odd sailing craft 
by moving the arms 
and hands. The posi- 
tion of the mainsail is 
controlled with the 
legs and feet. In a 
good breeze the sail- 
boats skim along at a 
surprising speed. 





Bathers lined up for a race on surf boards fitted with masts and sails 


SPECIAL GLASS PROTECTS DOCUMENTS 





“Document glass” in this case guards old manuscripts against sunlight 


RARE manuscripts 
and papers are now 
exhibited by the New 
York Historical So- 
ciety in a case covered 
with ‘‘document 
glass,” a new develop- 
ment which filters out 
the ultra-violet light 
rays that cause paper 
to deteriorate and 
fade. Although it 
blocks all harmful 
light rays, the new 
glass is said to be per- 
fectly clear and trans- 
parent. “Document 
glass,” it is stated, will 
make it possible to 
display valuable rec- 
ords and manuscripts 
that were previously 
kept from public view. 



















by improving nature’s scanty water supply 


SING paddle-wheel wind- 

mills, dynamite, and 

automatic siphons, con- 
servation experts are developing game-bird 
oases in the deserts of the far Southwest. 
By opening up wells and springs, they are 
making possible a new hunting ground for 
American sportsmen. 

During the last half dozen years, nearly 
6,000 square miles of such waste-land 
preserves have been created in California. 
Pioneer work was carried on by clubs, 
sportsmen’s organizations, and ranchers 
interested in game-bird propagation. Now, 
the State Department of Natural Re- 
sources is codperating in the movement. 
Eventually, hundreds of thousands of 
square miles of arid land in Texas, Ari- 
zona, Nevada, New Mexico, Utah, Idaho, 
and other western states may be used for 
producing game birds. 

Experiments have shown that even a 
small amount of water will enable doves, 
quail, sage hens, pheasants, and Chukar 
partridges, a game bird imported from the 
desert regions of Persia, to live and multi- 
ply. A spring or well yielding as little as 
ten gallons of water a week will produce 
a game-bird oasis fifty miles in diameter. 

Scattered through the Southwestern 
deserts are literally hundreds of small 
springs that flow for five or six months a 
year and dry up the rest of the time. By 
sinking a shaft ten or fifteen feet, setting 
off a few sticks of dynamite, and mucking 
out the hole, many of these springs can 
be made to flow permanently. A rill run- 
ning from such a spring into a natural 
storage basin below makes an ideal water- 
ing place for desert birds, 

To conserve every drop of the precious 
water, an ingenious flow regulator has 
been installed at several of the springs. A 
pipe, with a brass screen over the intake, 
is inserted in the spring, which is then 
filled with coarse gravel. Curving down- 
ward to a trough below, the pipe acts as 
a siphon, draining the water from the 
spring. When the trough is full, a valve 


Waste lands are turned into hunting grounds 








By JOHN 
EDWIN HOGG 

























































































Facing into the prevailing desert wind, this paddle-wheel windmill lifts water from a fifteen- 
foot well by means of a bucket-type conveyor belt to fill a near-by drinking trough for birds 


connected with a ball float automatically 
cuts off the flow, permitting it to start 
again when the level of the water sinks. 

Imagine constructing a concrete dam to 
hold back water in the middle of a desert! 
That is what is being done in a number of 
arid canyons in southern California. They 
are designed to duplicate natural “desert 
tanks,” rocky depressions where water 
flows in but cannot flow out during in- 
frequent rains or cloud-bursts. One arti- 
ficial “‘tank” in Riverside County, Calif., 
collects a supply of water that lasts from 
six to ten months and provides drinking 
water for nearly 6,000 game birds. The 
dam cost only $100. Three times this 
desert pool has saved the lives of travel- 
ers dying of thirst. 

To keep the water sweet and pure in 
such ponds, scientists have turned to les- 
sons learned in aquariums, Trapdoor snails 





from Japan, tadpoles, minnows, crayfish, 
and oxygen-generating plants have been 
introduced to destroy refuse and keep the 
water fresh, 

Where it is impossible to develop 
“tanks” or springs, sometimes wells tap 
underground sources of water. Curious 
windmills that suggest paddle wheels on 
Mississippi steamers, have been brought 
into use at several of the wells. Facing the 
prevailing desert wind, they operate plung- 
er pumps or bucket-type conveyor belts. 

At present, all of these desert preserves 
are posted. No hunt- 
ing is permitted. By 
1940, however, con- 
servation officials 
predict, game will be 
plentiful. 











A Chukar partridge, a game bird 
introduced from the arid plains 
of Persia. Left, a vieW of the 
Avawatz Range from Death Val- 
ley, showing the mountain snows 
that feed the springs ot the desert 
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BORNEO BOASTS AN INSECT 
PARACHUTE -ATINY PLANTLKE 
CREATURE THAT BAILS OUT FRom 


ATREE BRANCH, USING ITS DOWNY. 


ANTENNAS TO FLOAT !T TO THE 
GRounD F 
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FAINTING FISH~CAPTIVITY MAKES NERVOUS WRECKS 
oF GOBIES. WHENEVER ANYONE MAKES A SUODEN 
MOVEMENT INFRONT OF THEIR TANK, THESE POOR 
FISH FALL OVE@ IN A DEAD FAINT. SOMETIMES, 








IT1S SAID, THEY EVEN DIE OF FRIGHT S 


SOME TONGUE - LASHING 
THE SPHINX MOTH cAn 
DISH OUTY IT SPORTS A 
A HOSELIKE TONGUE 
THAT IS TWICE THE 

LENGTH OF ITS Bopy f 





THE PORCUPINE TREE (ACROCOMIA <<. souTH 


AMERICA AND THE WEST INDIES BEARS LONG, NEEOLE- 


SHARP SPINES THAT BREAK OFF IF BRUSHED AGAINST, 
AND FESTE@ IN THE FLESH. ASTHE STATELY PIN- 
CUSHIONS GROW OLDER, THEY SHED THEIR NEEDLES 














parison with, 
parent fish — 


THE GREAT, HULKING 
OCEAN SUNFISH IS 
SOMETINJES NINE 
FEET LONG AND 
WEIGHS A TON-— 
YET 1 TS OFFSPRING 
ARE PRODUCED IN 
CLUSTERS AND ARE 
NO BIGGER THAN 
PINHEAOSS 











































SIBERIA IS THE WorLO's GeEATEST 
COLD-STORAGE PLANT J IN ITS BOGS ARE 
PRESERVED THE FROZEN BODIES OF 
PREHISTORIC MAMMOTHS, WHOSE TUSKs 
FORM AN IMPORTANT \TEM IN THE 
COMMERCE OF THE COUNTRY,“ 















Here Are Some Questions 
That Fans Keep On Asking 
About This Fascinating 
Hobby. Maybe You Will 
Find One of Your Own Pet 


Queries on These Pages 


URING the three years that I have been 
writing the microscopy articles I have re- 
ceived hundreds of letters from readers 
asking questions about microscopes and mi- 
croscope technique. Although these queries cover a 
wide range of subjects, there is a small group that 
crop up again and again. Feeling that these are the 
typical questions that the average amateur mi- 
croscopist is likely to ask, I decided that it would 
be a good idea to pass them along together with 
their answers. 
And now for the first question: 





Equipment, supplies, and ac- 
cessories for an amateur mi- 
croscope laboratory. As the be- 
ginner progresses, he will form 
ideas of his own as to new 
items to add to his collection 











Right, human blood cor- 
puscles, mostly red ones, as 
seen under the microscope 








































I would like to start a microscope laboratory 
of my own. What equipment should a com- 
plete amateur laboratory contain? 


VERY amateur microscopist has his own ideas about the 

equipment he should possess. However, it is possible to 
mention a number of items that will be found useful and, in 
some cases, indispensable. Here they are: 

Instruments and glassware: Several small, wide-mouth speci- 
men bottles, with screw caps or corks. One or two wide-mouth 
glass jars, tumblers, or beakers. A pair of slender-nosed tweez- 
ers, preferably of brass or stainless steel. One or more ordinary 
medicine droppers, with slender or pointed tips. A small, round 
artist’s brush. A pair of shears, such as nail shears. Scalpel or 
razor blade in holder, for dissecting specimens. A ten-inch piece 
of glass tubing, for use as a stirring rod and for dipping up 
small quantities of liquids. One or two saucers, shallow dishes, 
or watch glasses. 

Supplies: A tube of filtered Canada balsam, for mounting 
specimens. Xylol (xylene), kept in a one-ounce dropper bottle, 
To make a slide of blood, a drop can be spread into a film by placing for dissolving balsam and fatty materials. Ethyl alcohol of vari- 
it on a cover glass and sliding another glass over it as shown above ous concentrations. You can keep a bottle of absolute alcohol 
on hand, and dilute it as required. Reagent-grade grain alcohol 
can be obtained at many drug stores, and denatured alcohol can 
also be used. Glycerin, pure, in a one-ounce dropper bottle. A 
one-ounce bottle of orange or white shellac. A one-ounce bottle 
of gold size, for sealing cover glasses on cells made with the 
Shellac. Various staining solutions, including mercurochrome, 
iodine, methylene blue, eosin, and haematoxylin. 

Other equipment: A quantity of one by three-inch glass slides. 
A half ounce or so of No. 2 cover glasses, square or round, 
twenty-two-millimeter diameter. An electric lamp (any type of 
desk lamp will do). And, of course, a microscope. 

These items are among those considered essential by most ex- 
perienced amateurs. Some can be dispensed with at first; and 
there are others, such as color filters, that you may consider as 
necessary even at the beginning of your hobby. 


How are permanent slides of blood made? What 
is the best way of examining human blood? 


SMALL drop of the blood of a frog, chicken, or any other 
animal can be made into a permanent preparation very 
If Canada balsam is too thin for mounting specimens, it can be hard- quic kly and simply. First spread the blood out into a very thin 
ened by warming it over an alcohol or gas flame, or in a water bath film. One way to do this is to let a drop fall on a clean slide and 
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then, very quickly, draw the edge of a clean cover glass over 
it. Another method is to drop the blood on a clean cover glass, 
place a second cover glass over it, and then draw the two apart 
with a sliding motion, so that very thin films are left on each 
glass. The blood will dry very quickly. 

Various stains can be used to color the blood cells. One of 
the best is Wright’s stain, which can be purchased from dealers. 
Drop the stain on the dry film. A minute or so later add an 
equal quantity of water. Then, in another three or four min- 
utes, drain off the water-stain mixture, and add clean water. 
When pinkish areas appear in the film, drain off the water, and 
let the film dry for several minutes. Then add a drop of Canada 
balsam, lay the cover glass in the center of a clean slide, and 
your preparation is completed. 

Blood is particularly beautiful by dark-field illumination. If 
your microscope is not equipped with a dark-field attachment, 
you can produce the same effect by inserting a disk of card- 
board, somewhat smaller than the substage mirror, between 
mirror and slide. 

Use fresh blood. You can obtain a sample from your own 
finger. First wash the ball of the finger in a solution of ninety- 
five percent alcohol and two tenths of one percent mercuric 
chloride, and then puncture the skin with a needle sterilized in 
the same solution. A good place to obtain blood is from the 
middle finger of the left hand. Squeeze until a large drop of 
blood is obtained. Then touch this drop against a clean cover 
glass. 

Lay the cover glass, blood side down, on a clean slide, and 
remove any blood that runs out at the edges. Cover the edges 
of the cover glass with oil—any heavy oil will do—to prevent 
evaporation. 

With dark-field illumination many interesting features of 
the blood are seen more strikingly. You may even be able to 
see the white corpuscles moving about like amoebas. 





I have some balsam that I use to cement cover 
glasses in place, but it takes too long to dry. How 
can I treat it so that it will not be so thin? 


*VIDENTLY, the balsam has too much solvent in it. It can 
be made thicker by evaporating out some of the solvent. 
This can be done by warming a quantity of the balsam over an 
alcohol or gas flame, or in a water bath. A drop on a clean 
slide can be treated easily, when only a small quantity is need- 
ed. If the balsam is too thick, it can be thinned with xylol. Use 
only filtered balsam made specially for microscope work, if best 
results are desired. 


I hear so much talk 
about oil-immersion lenses. 
Wehat are they? 


\ ICROSCOPE lenses are 

rated according to their 
resolving power, or the abil- 
ity to separate fine lines or 
dots very close together. This 
power depends on, among 
other things, the index of 
refraction of the material 
between lens and _ object. 
With an ordinary or “dry” 
lens, the intervening ma- 
terial is air; and the resolv- 
ing power therefore is lim- 
ited by the refractive in- 
dex of air. 

If the refractive index of 
the material between ob- 
jective and object can be 
increased, the resolving 


Microscope Problems 








A typical oil-immersion objective lens of ninety-eight times magnifi- 
cation. It is made for use with the large microscope in the background 





Cells of bean membrane as seen through the well-corrected lenses of a 
professional microscope (left) and through a cheap, “high-powered” set 












(Continued on page 111) Examining coffee for adulterants. Before making such tests, the microscopist must learn to recognize the food itself 
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BAKED BEANS A LA CART. Iron 
pots containing baked beans, macaroni, or 
other casserole dishes are served on 


’ ; 


wooden-handled holders from this wagon 


AUXILIARY TOWEL RACK. Hooked over any 
built-in bathroom rack, this simple device gives 
two extra full-length bars for hanging towels. 
It is made of solid brass, plated with chromium 


ROTARY FOOD PRESS. The handy 
kitchen appliance at the right presses fruits, 
rices potatoes, strains vegetables, and re- 
moves skins and seeds, and is self-cleaning 


CORRUGATED OVENWARE. Tiny pockets in the 
surface of the pan shown below hold grease and keep 
it well distributed, thus preventing food from sticking 


CORN DECOBBER 
When an ear of green 
corn is placed in the ma- 
chine at the left, and the 
crank is turned, a cutter 
travels along the ear and 
Strips the kernels from it 


FOOD JAR MAKES ASH RECEIVER 
Foods, confections and cosmetics are now 
being packed in a patented jar which, when 
emptied, becomes an odor-tight ash receiver. 
The screw cap has an automatic tilting top 
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“PALETTE” SALAD BOWL. Fashioned like an 
artist’s palette, the novel serving device at the 
right has separate compartments for olives, pickles, 
and other appetizers. Implements resemble brushes 


WASH-BASIN STRAINER. The spiral brush 
on the attachment below remains in the drain- 
pipe of the basin, where it catches loose hair, 
dirt, caps of tooth-paste tubes, and other ob- 
jects that would clog the drain. It is easily 
pulled out of the pipe for occasional cleaning 


ROCKING PITCHER FRAME. Pour- 
ing drinks from a large, heavy pitcher is 
made easy by this chromium frame. The 
pitcher rests on a bracket at the bot- 
tom, and is tipped by pushing the frame 
over on the gracefully curved runners 
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SPOT REMOVER 
A new chemical prep- 
aration for removing 
spots from clothing, 
upholstery, draperies, 
and other articles is 
put up in a patented 
container with which 
the liquid can be ap- 
plied directly to the 
fabric. Removing the 
cap exposes a self- 
feeding mohair brush 
that passes just the 
right amount of fluid 
to clean properly 








COFFEE MAKER 
Visual measurement 
indications on this 
transparent electric 
coffee makerdo away 
with the annoyance 
of measuring the wa- 
ter separately. The 
lowerbowlhasawide 
mouth for easyclean- 
ing, and is provided 
witha pouring lip. A 
cover is supplied for 
each of the two bowls 





“\OR many millions of years, our 
planet has circled its parent sun on 
a time schedule so accurate that it 
varies only a fraction of a second 
in each century. The earth is always “on 
time” throughout every round trip. 
Yet, it is quite possible that this regular 
and peaceful schedule may some day be 
interrupted by an unforeseen event, which, 
if it does occur, will probably bring hu- 
manity’s greatest and perhaps final, catas- 
trophe! By means of simple experiments, 
you can study the possible ways in which 
our planet’s doom might come, and show 
the forces which may some day bring 
ruthless destruction upon a helpless world. 
Strangely, the way which offers the 
greatest menace to the earth is exactly 
the way in which the earth itself came in- 
to being! It is now gen rally believed that 
the material which later condensed into 


the planets of our solar system was drawn 
out of the sun in huge tidal streamers 
raised by the close passage ol another, a 


wandering sun. 

This passage may have 
grazing collision, for two 
cigars of incandescent mattet 


t 


miles long, were lifted by the 


been almost a 
great, flaming 
millions of 
huge tidal 
lorces out Of our sun 

Later, when the invader receded, and 
the duel of gravitational forces subsided 
the flaming streamers were left circling 
around the suns which had torn them 
loose in their titanic tug of war. 

Gradually, through condensation and a 
sweeping up” of little masses by bigger 
ones, the planets of our solar system were 
formed out of the floating streamers of 
our sun, Of the offspring, one, at 
produced conditions which brought about 
life as we know it 

What happened to the other sun and its 
circling planet material we do not know. 
It may still be visible through powerful 
telescopes, as one of those faint stars 
which the “red shift” of the 


least, 


spectroscope 

















DISTANCE 

BETWEEN EARTH 
AND MINOR 

ONLY 1,500,000 MILES 
ON FEB.77™ 1936 















WILL THERE BEA 
CROSSING CRASH? 


A relatively slight 
alteration in the or- 
bit of the minor 
planet, as illustrat- 
ed in the experi- 
ment shown here, 
would make it in- 
tersect the path of 
the earth as at the 
two points A and B 


tells us are receding steadily from our so- 
lar system. (P. S. M., June 34, p. 103.) 
We have no means of knowing where to 
look for this wanderer, for we do not 
know in which direction it left us. 

And that is exactly the uncertain state 
of affairs with regard to a possible invasion 
of our peace by another wandering sun. 





my —> 4 
" OF Minon PLAN 





Our earth might be an 
innocent bystander in 
a flaming duel be- 
tween the sun and an 
invader from outside 
our own solar system 


PLANETS MEETAT © 
AN “OVERPASS” ¥ 
* 

Like an auto shooting J 
across a parkway ona Z 
bridge, a baby planet | 
whizzed past the or- 7% 


we 


bit of the earth only 
a few months ago. It 
missed our world by a 
scant 1,500,000 miles 


SERA ARE 


SWRRAER GRAY 


aT 


We do not know which way to look for 
its possible approach. Any one of those 
distant suns which our spectroscopes say 
are coming our way may keep on coming 
—straight for us! We have no way of 
knowing. 

Some astronomers tell us that close ap- 
proaches and grazing passages of suns are 
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I 


This test with a magnet and 


flect a planetoid from its or- 
bit 


the 
hat may destroy the earth 


very rare indeed. Others think them more 
frequent. But this much is certain: what 
has happened may happen again—and if 
another wandering star should travel in 
our direction, we would be in for such 
trouble as the earth has never known in 
all its countless hundreds of years. 

Our first warning might come when 
some observer of variable stars noticed 
that a particular dot of light showed a 
steadily increasing brightness. Then, as 
the brilliancy of the oncoming sun con- 
tinued to grow, its path would become the 
principal subject of study for all the as- 
tronomers on earth. They would have 
plenty of time to plot its course, for even 
at the enormous speeds with which stars 
travel, it would require many years, per- 
haps centuries, for the approaching de- 
stroyer to come close enough to influence 
the movements of our solar system. 

The first “perturbations” caused by the 
tidal pull of the invader would of course 
affect our outermost planets, Pluto and 
Neptune, provided that they happened to 
be in the parts of their orbits that lay in 
the oncoming sun’s road. If so, these 
planets would soon move more slowly; 
they would no longer fulfill the time 
schedule which astronomers have labori- 
ously determined from their movements. 

And then, as the visitor’s influence over 
our system grew, steadily and relentless- 
ly, we should observe that our greatest 
planets, Saturn and Jupiter, were no long- 
er “running on time.” 

By this time, daily and hourly bulletins 
from the world’s observatories would be 
front-page news all over the world. As the 
doom of our sun’s family, and, therefore, 
that of the earth, became more and more 
inevitable, we should see startling changes 
in human affairs. 

And then astronomers would find that 
our neighbor Mars and the earth itself 
were obeying the attraction of the invad- 
ing star as much as that of their own sun, 


eR aS 


a 


SPAR ota cha: 


-ARTH VERSUS PLANET 


steel ball shows how the 
rth’s attraction might de- 


At right, pictograph of 
sun shows fiery rockets 
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IF A PLANETOID 
SHOULD COLLIDE 
WITH THE EARTH 


Here our artist imag- 
ines the scene that 
would be enacted if a 
minor planet like our 
recent visitor, Ante- 
ros, should strike the 
earth at the National 
Capitol in Washington, 
D.C. A mass of metal, 
a mile or two in diam- 
eter, hurtling through 
the air at a terrific 
speed and white - hot 
from friction with the 
air, would spread de- 
struction over a huge 
portion of our globe 


By 
GAYLORD 
JOHNSON 


The inclination of our polar axis might 
change, making navigation by the sun and 
stars uncertain, perilous, or entirely im- 
possible. Nothing, in fact, would remain 
normal except the rotation of the earth 
on its axis. 

The whole world’s climate would be- 
come fiercely torrid, due to the hot rays 
of two suns instead of one. In a blaze of 
continuous, merciless sunlight, even night 











and day might cease to exist. And, finally, 
the great tidal streamers of flame from the 
two fiercely contending suns would vapor- 
ize all the planets, including our own, as 
drops of water disappear on a hot stove. 
But this would occur to a world already 
bereft of life, for, long before the final 
cataclysm, we should have lost conscious- 
ness in the scorching atmosphere, and 
fields, streams, and seas would have dried 
up and vanished, in smoke and steam! 
The size of the flaming prominences 
which would be raised out of both suns by 
their near approach can be imagined from 
a glance at the actual photograph of a solar 
prominence, which was raised merely by 
the sun’s internal forces. It looks filmy 
and small in the photograph, but it is over 
a quarter of a million miles high—more 
than twice the distance from our earth 
to the moon! It is quite conceivable that 
close approach of the visitor might pull 
out flaming projections far enough to vapor- 
ize our earth, for it must be remembered 
that all our planets were formed from such 
a streamer of matter, and that Pluto, the 
farthermost one, is now 4,650,000,000 
miles from our present sun. The original 
streamer must have been a long one! 
So much for this possibility of world 
catastrophe. We must now leave it, and 
investigate briefly the other way in which 
the end of our earth might come to pass. 
In this case, the destroyer would not 
be an intruder from outside, but a mem- 
ber of the sun’s own family—one of the 
several hundred minor planets, or “plane- 
toids,” most of which revolve around the 
sun in orbits between the paths of Mars 
and Jupiter. That they do not all do so 
has been known to astronomers for a long 
time, and has been startlingly proved 
within the past few months. 
In fact, only a few months ago a minor 
planet actually (Continued on page 123) 





HY DROGEN 
1ODIDE GAS 





RUBBER BULB 
FILLED WITH 
WATER 
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A CHEMICAL FOUNTAIN 


Water squirted into a bottle filled 
with hydrogen iodide dissolves 
some of the gas and creates a vac- 
uum, drawing colored water up 
from the pan below in a steady 


stream, without mechanical aids 


O YOU KNOW 
iodine looks like 
brown, stinging, anti- 
septic fluid that you 

buy at the drug store to apply 
to a cut or a scratch—which 
most people know as iodine— 
is actually a “tincture” or solu- 
tion of the element in alcohol. Pure iodine 
is a solid substance. Its black crystals, 
which turn to a violet vapor when they are 
heated, offer a variety of interesting ex- 
periments for the amateur chemist. 

You can obtain iodine in its pure, solid 
form by heating tincture of iodine gently 
in a large test tube until the alcohol is 
driven off. Any escaping iodine vapor can 
be trapped by a glass funnel suspended 
upside down above the test tube. The io- 
dine condenses upon the funnel, and the 
crystals may be scraped off and bottled for 
future use. A mixture of potassium iodide, 
manganese dioxide, and strong sulphuric 
acid also yields copious quantities of iodine 
Vapol when it is heated, and the iodine 
crystals may be recovered with a funnel as 
before. As in all experiments with iodine, 
avoid breathing the heavy, violet vapor. 

Try mixing iodine crystals with zinc 
dust and adding a drop of water. The io- 
dine combines with the metal with a flash 
of light and a puff of smoke. Either pow- 
‘dered aluminum or aluminum bronze may 
be substituted for the zinc, with the same 
result. Iodides of the metals are formed 

«by the reaction. 

Rub iodine crystals and a drop of mer- 
cury together in a mortar, with a pestle, 
and the two will combine. Heating the 


what 
The 


ingredients adds mild fireworks to the re- 
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\ “COLORED WATER 
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Strange Behavior of 


Ammonia, Too, Offers Fascinating Tests 
And Spectacular Displays To Illustrate 
Little-Known Facts of Chemical Science 


BURNED PAPER 
YIELDS PAINT 


Peculiar formations 
of chromic oxide are 
produced when paper 
impregnated with 
ammonium dichro- 
mate is folded and 
burned as below. The 
ashes are chromic 
oxide, a pigment 
used in green paint 
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action. Aluminum or zinc will also com- 
bine with iodine, when heated in a test 
tube, without the addition of water. Keep 
the mouth of the test tube pointing away 
from you, so that no tiny rockets will come 
your way. 

Crush some iodine crystals and let them 
stand for an hour in household ammonia, 
or in strong ammonium hydroxide. The 
black residue that forms is an unstable 
compound known as nitrogen iodide. Fil- 
ter it off and let it dry, after dividing the 
muddy deposit on the filter paper into 
small segregated portions. If the dried 
compound is touched or rubbed, a harm- 
less miniature explosion occurs and a cloud 
of violet-colored iodine vapor is released. 
Sometimes the material detonates spon- 
taneously as it dries. 

Hydrogen iodide, a compound of iodine 
with hydrogen, is an interesting new gas 
to make in your home laboratory. One 
way to obtain it is to pass hydrogen 
through a heated glass tube containing 
iodine crystals. 

A better way to generate hydrogen io- 
dide, which gives a steadier flow of the 
gas and does not require large quantities 
of hydrogen, employs the apparatus shown 
in the illustrations. For the chemical mix- 
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Paper sensitized to light with am- 
monium dichromate reacts differ- 
ently to rays of different wave 
lengths, as this test with a prism 
proves. Blue and violet rays dis- 
color it, while red rays do not 


ture, use one part of iodine, two parts 

of ordinary rosin, and one part of 

common, dried sand. These ingredi- 
ents are placed in a small chemical flask 
fitted with a one-hole stopper, and heated; 
the purpose of the sand is to distribute 
the heat evenly. 

Lead the gas that is formed through a 
glass tube that extends nearly to the bot- 
tom of a large test tube, at least an inch 
in diameter, or an ordinary olive bottle. 
This vessel should be fitted with a two- 
hole stopper, and supported high enough 
above the laboratory table so that a can 
of ice water can be placed around it to 
keep it cool. A second piece of glass tub- 
ing in the remaining hole of the stopper 
connects the vessel with a glass U tube 
containing glass beads and red phosphorus. 
A bent piece of tubing attached to t-2 lat- 
ter delivers the gas to the collecting bot- 
tles. 

When you apply heat to the gas-gen- 
erating flask, the reaction that results is 
quite complex. The rosin decomposes and 
interacts with the iodine to form hydro- 
gen iodide. The decomposition also pro- 
duces unwanted vapors of liquid hydro- 
carbons, which are condensed and trapped 
in the ice-cooled vessel. Crystals of iodine, 
forming on the cool inner walls of the ves- 
sel, show that surplus iodine vapors also 
are trapped here. Any iodine vapors that 
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get past—as they may do if the water 
surrounding the trap is allowed to warm 
up—will be removed by the red phosphor- 
us in the U tube. If you take care to see 
that the cooling vessel is kept well chilled, 
the phosphorus need not be used; the glass 
beads alone will act as an air condenser 
for impurities that the ice-cooled vessel 
fails to remove. 

Most of the water vapor in the hydro- 
gen iodide gas is removed by the apparatus 
just described. The gas can be obtained 
entirely free of water vapor by attaching 
a glass tube filled with anhydrous calcium 
chloride to the end of the train of gas- 
generating and purifying equipment. 

Since hydrogen iodide is heavier than 
air, point the bent end of the delivery tube 
downward and insert the collecting bot- 
tles from below. The pungent gas dis- 
places the air in the bottles and fills them 
like water from a spout. Sheets of card- 
board can be laid across the tops of the 
bottles to serve as temporary stoppers. 

Insert a glass rod or tube, heated very 
hot, in a bottle of hydrogen iodide gas and 
you will see a showy reaction. The hydro- 
gen iodide decomposes with a steady glow 
of light, giving off vapors of iodine. This 
experiment shows how easily the gas is 
broken down into its constituents by heat. 

Melt some crystals of potassium chlor- 
ate and lower them into a bottle of hydro- 
gen iodide with a deflagrating spoon—a 
little metal pan or cup riveted on the end 
of a stiff wire handle. There will be a 
burst of flame as the oxygen emitted by 
the chlorate crystals reacts with hydrogen 
from the gas, which is decomposed by the 





IODINE GAS GIVES VIVID DISPLAY 


Molten crystals of potassium chlorate thrust 
into a jar of hydrogen iodide gas react with 
a bright burst of flame as oxygen from the 
chlorate unites with hydrogen from the gas 
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IODINE 


SHOWN 


heat. The experiment is spec- 
tacular but harmless, so long as 
you keep your face away from 
the mouth of the bottle. 

Place a bottle of hydrogen 
iodide mouth-to-mouth with one 
of chlorine, and the two gases 
will mingle and interact with each 
other, forming hydrogen chloride 
gas and the violet vapor of iodine. 
Sulphur dioxide also reacts with 
hydrogen iodide, often with a 
flash of light. 

Stain a strip of paper orange- 
red with a solution of potassium 
dichromate (also called potassi- 
um bichromate) and lower it in- 
to a bottle of hydrogen iodide. 
Instantly it is discolored. The 
gas is said to “reduce” the di- 
chromate compound. 

Hydrogen iodide gas dissolves 
readily in water, producing an 
acid known as hydriodic acid— 
just as hydrogen chloride gas, 
dissolving in water, forms hy- 
drochloric acid. 

You can take advantage of 
the high solubility of hydrogen 


gY 
dill 
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Handy Flask Rest ¥ 
HANDY SUPPORT for a = 
round-bottom flask can © 

be made by nailing corks toa 
square of insulating board as is © 


shown above. Turned over, it 


makes a platform for keeping hot © 
objects from marring the table. j 


iodide, which rivals that of ammonia and 
sulphur dioxide, to create a mysterious 
“fountain” that works without a pump or 
any other visible driving force. Fit a large 
bottle with a two-hole stopper, invert it, 
and mount it securely upon a laboratory 
support. Place a pan of water under the 
bottle, and connect a short length of rub- 
ber tubing, leading from this water reser- 
voir, to a glass tube that passes through 
the bottle cork and ends just within. 
Through the other hole in the cork, insert 
an L-shaped glass tube attached to a rub- 














IN EASY 
HOME EXPERIMENTS 





Hydrogen iodide gas is generated by heating a 
mixture of iodine, rosin, and sand. The photo 
and drawing show how the equipment is set up. 
The test tube and U tube trap any impurities 
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\ODINE ee 
ROSIN- TEST 
SAND TUBE 


MIXTURE 





ber squirt bulb that is filled with water. 

With the assembly dismantled, let hy- 
drogen iodide gas flow from your generat- 
ing and purifying apparatus into the bottle, 
using a delivery tube that reaches to its 
bottom. Then attach the cork and replace 
the bottle on its support. Squeeze the 
rubber bulb, forcing an initial stream of 
water into the bottle. This dissolves some 
of the gas, leaving a partial vacuum. At- 
mospheric pressure outside the bottle per- 
forms the rest of the experiment for you, 
forcibly lifting water from the pan and 
spurting it into the bottle in a steady 
stream. The experiment will be more 
striking if you color the water in the pan 
with litmus indicator solution, made blue 
by the addition of a drop or two of alkali. 
As the water enters the bottle, its color 
will change from blue to red. 

With only slight modification, the ap- 
paratus that you used for making hydro- 
gen iodide can be employed for preparing 
an interesting and uncommon compound 
of ammonia, copper and chlorine. Place 
about 100 cubic centimeters (four tenths 
of a drinking glass) of strong ammonium 
hydroxide solution in the generating flask, 
and a solution (Continued on page 127) 
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Three Dry Cells Produce 100 Volts 


To prove that three dry cells will produce an “inductive 
kick” of more than 100 volts, connect 
700 turns of wire around 
is broken, the bulb 


shown above with a coil consisting of 
an iron-wire core. Each time the circuit 
will flash momentarily as the collapse 
of the magnetic field boosts the volt- 
age. Since the bulb will not light with 
less than 100 volts, it gauges the in- 


duced current 
“Hydraulic Ram” Lifts 
Vater Above Source 


WATER can be made to rise above 


the level of its source by applying 
the principle of the hydraulic ram. 
Allow the liquid to flow freely 


from a rubber hose, and then sud- 
denly close the end partially by 
pinching it. The water will spurt 
up, for a moment, above the level 
from which it is flowing, as shown 
n the photograph. The reason is 
that the weight of a large amount 
of water in the tube is suddenly 
brought to bear on a small amount 


at the end, raising it forcibly 


Copper Is Hardened 
/ 


Sy JIammering 


| I enerally believed that the 
irdenit f copper is I rt 
but ni i fallacy | » prove 1 
take a piece of eavy copper wire 
hat has beet ide soft bv heating 
ind cooling, and hammer it near 
the center Bend the vire and the 
hammered _ portion vill remain 
traight, proving that it is harder 
than the rest. The hammering causes 
the change by altering the crystal 


line structure of the metal as does 


drawing it through a die 
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Simple Home ‘lests 






Grease Spot Used To Test Lights 


You can measure the relative brightness of 


two light sources by holding between them a 
white filing card on which a grease spot has 
been made with ordinary lard. When the card 


receives 


light from one source than e 
SS 


from the other, the spot will glow. When both ®& 
light it equally, it disappears; and the card’s ™& 
position shows the relative brightness. 
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Current Makes Coil Contract 


Winp a coil of copper wire and mount 
it as shown at the left, with the lower 
end of the wire dipping into a dish of 


mercury. When the 
circuit from the dry 
cell is completed, the 
coil will vibrate up 
and down. Magnetic 
currents set up around 
each turn of the wire 
attract the adjacent 
turns, causing the coil 
to contract. When it 
contracts, the wire is 
raised, breaking the 
circuit. This _princi- 
ple is utilized in elec- 
tric motors. 


Heat Generates Electricity in Coupled Metals 


Twist together the ends of a 
copper and iron wire, and connect 
the other ends to a simple gal- 
vanometer made by placing a 
magnetic compass inside a coil of 
500 turns of wire. (If you have a 
sensitive milliammeter, that may 
be used instead of the galvanom- 
eter.) Heat the joint of the two 
wires, and a current will be indi- 
cated, the iron wire becoming pos- 
itive. When the joint is made red- 
hot, the current will cease; then, 
as the heat is increased, it will 
flow the other way. If ice, instead 
of heat is applied, current is cre- 
ated in the opposite direction. 
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Wrist- Watch Radio 


TUNING CONTRO 
/ 


INY enough to be worn on 

your wrist, carried in your 

pocket, or fastened to your 
belt, this homemade “two-tube” broad- 
cast receiver sets a new record in com- 
pactness. By careful planning, its seven- 
teen standard parts have been crammed 
into a midget cabinet measuring two and 
a half inches square and less than one and 
three quarters inches deep. 

Built around a single dual-purpose metal 
tube (type 6A8), the circuit consists of 
a screen-grid detector resistance coupled 
to a triode audio stage. Being in reality 
two tubes in one, the 6A8 provides all of 
the necessary elements in a single cas- 
ing. As shown in the diagram, one six-volt 
filament or heater serves the combination 
tube, saving additional space. 

For simplicity, the sheet-aluminum cabi- 
net is made in two parts; a simple U- 
shaped piece serving as the chassis, and a 
similar U-shaped unit provided with 
flanges serving as the cover. To keep the 
cabinet as small as possible, a square hole 
should be cut in its upper end to take the 
projecting head of the 6A8 tube. 

Although standard parts are used 
throughout, a few minor changes must be 
made in the interest of compactness. For 
instance, the standard A.C.-D.C. antenna 
coil used can be shortened considerably 
by cutting off the excess cardboard tubing 
that projects from each end of the coil. 
Similarly, the wafer-type tube socket can 
be cut down all around with a pair of sharp 
scissors. One other minor alteration con- 
sists of providing the air-padding con- 
denser (C,) with a suitable control knob. 

In wiring the circuit, follow the place- 
ment of the parts shown. First wire the 
potentiometer, fixed condensers, and re- 
sistors, and do not mount the tuning coil, 
tuning condenser, and tube socket per- 
manently until all the connections have 
been made. To save space, the coupling 
condenser (C,,) is mounted inside the hol- 
low core of the tuning coil. 

When connected to a ten or fifteen-foot 
antenna, the set should give good ear- 
phone volume. Should the circuit fail to 
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An idea of the size of the set can be gained by comparing it with the portable “B 
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CONDENSER 


(C-4 


WAFER SOCKET 
ANTENNA 
Detail view of the receiver with the flanged 


cover removed to show compact arrangement 
of parts. Below, wiring diagram of circuit 
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oscillate, switch the connections to the 


tickler coil (L,). Some experimenting may 
be necessary to obtain the right polarity 
for the winding.—ARTHUR C. MILLER. 





batteries 











The midget receiver being used as a wrist ra- 
dio. Flexible wires, anchored at the armpit, 


lead to the battery power supply on the belt 











PARTS NEEDED 
C,;.—Mica condenser, midget, .0005 mfd. 
C:.—Mica condenser, midget, .0001 mfd. 
C;.—Mica condenser, midget, .00025 mfd. 
C,—Air-padding condenser, variable, 100 


mmf. 
C; and C;.—By-pass condensers, .05 mfd. 
C..—By-pass condenser, .01 mfd. 


L; and L:—Midget A.C.-D.C. antenna 
coil, broadcast. 
R,.—Resistance, 3 meg., 1% watt. 
R:.—Resistance, 300,000 ohm, ™% watt. 
R;.—Resistance, 250,000 ohm, ™% watt. 
R,.—Resistance, 350 ohm, % watt. 
R;.—Potentiometer, 50,000 ohm. 
Miscellaneous.—Eight-prong socket, 6A8 
tube, two knobs, aluminum case, 
batteries, wire, earphones, solder, 
bolts, nuts, etc. 











A PAGE OF 
NEW IDEAS 


B> MAKING use of flat braided-metal 
shielding tape or cable, you can pro- 
vide your car with an efficient concealed 
roof antenna without disturbing the ceil- 
ing lining. As shown in the photographs 
below, the metal tape first is fastened in 
the form of an open loop along the edge 
of the top with ordinary pins. The tape 
should be placed just inside the rectangle 
of leatherette that forms the main portion 
of the top. A continuous one-inch wide 
strip of adhesive tape then is applied over 





the antenna, the cable first 
place with ordinary pins 


To install 
is fastened in 





> A strip of adhesive tape then is applied 
“~ over the cable as the pins are removed 





high- 


coats of 
complete the job 


heavy 
paint 


2 Finally, several 
grade auto-top 


the shielding as the pins are removed. 
Finally, several coats of high-grade top 
paint complete the job. The lead-in, 
brought up through a small hole, should 
be soldered to one end of the shielding 
This type of antenna cannot, of 
course, be applied to an all-steel car 
top, but you will find it a simple mat- 
ter to install it on the other type of 
top. If it is put on correctly it will 
not mar the roof at all and the wires 
will always be in place, thus eliminating 
repairs.—C.S.S., Jr. 


Shielded Cable Plug 


IN PUBLIC-address work, where shield- 
ed semipermanent connections are neces- 
sary between various units, the aluminum 
cable-connector plug, cap, and_ socket 
shown at the right provide a simple so- 
lution to the problem. In use, a built-in 


tape. 


threaded collar holds the plug rigidly in 
the socket. When not in use, a blank cap, 
conveniently chained to the chassis to pre- 
vent loss, shields the socket. 
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For the Radio Fan 













ps 


Vlas 
V 


wo 


When used as a cabinet, 
drawers are held together 
by tabs and slots, as above 


ASSORTMENTS of con- « 
densers are now sold in 
attractive metal boxes 
that form valuable additions to the radio 
experimenter’s shop equipment. Fitted 
with matching tabs and slots, as indicated 
in the photograph above, the boxes can be 


Midget Soldering Iron 





oa 

Speaker Field Supply 

A sIMPLE field supply for a dynamic 
speaker can be assembled from a condens- 
er, a forty-watt lamp, and a 25Z5 rectifier 
tube. Wired as shown, the circuit will sup- 
ply approximately 
100 milliamperes at 
130 volts when used 
with an eight-micro- 
farad condenser. 
Increasing the con- 
denser size increases 
the output voltage. 
The forty-watt bulb 
serves as a series re- 
sistor. 











Cable-connector units provide needed shielding 








Metal Drawers 
» Can Be Stacked 
To Form 
Cabinet 













stacked easily to provide a sturdy cabinet 
of drawers. Label frames on each drawer 
provide a way of indicating the contents. 


Operates On Six Volts 


Compact and lightweight, the 
latest in electric soldering irons 
operates on a storage battery or 


any other six-volt direct-current 
source. Resembling a pencil, the 
new midget tool is particularly 


suited for delicate work in crowd- 
ed corners. In spite of its small 
size and low voltage requirements, 
however, it heats in less than a 
minute and can do the work of 
much larger irons, which are often 
clumsy to use where extremely 
fine work is required. 





Tiny Battery Testers 
Serve as Vent Caps 


Mipcet hydrometers designed to be 
screwed into each cell of a storage battery 
make it an easy matter to check the 
“charge” condition of each unit. Made of 
rubber and glass, they are used in place 
of the regular vent caps and need only be 
removed when distilled water is added or 
the battery charged. The tiny testers op- 
erate in the same manner as regular large- 
size hydrometers. 
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DYNAMIC 
LOUDSPEAKER 


APLIFIER AND 


The amplifier in use for public-address work. It provides a power output of almost three watts 


ECAUSE it can be used as a pub- 
lic-address system, as a phono- 
graph pick-up, or with a small 
receiver, this “mighty dwarf” 

amplifier forms an ideal three-in-one unit 
for the radio experimenter. Although it 
is small enough to fit into the palm of 
your hand, weighs only two pounds, and 
costs little to build, it provides an undis- 
torted power output of almost three watts. 

Employing three of the latest-type met- 
al tubes, the circuit consists of two stages 
of audio amplification, a self-contained 
power supply, and a rectified 110-volt field 
supply for a dynamic speaker. The first- 
stage amplifying tube, a metal type 6J7, 
is resistance-coupled to the power-output 
stage, employing a 25A6 metal tube. 

Instead of using a power transformer 
to furnish the high plate voltage, a type 
25Z6 metal tube is wired in a voltage- 
doubler circuit to provide the necessary 
180 volts. The filtering system consists 
of the speaker field shunted by two 8-mfd. 
tubular electrolytic condensers. 

As indicated in the schematic diagram, 
the filaments of the three tubes are con- 
nected in series, a 200-ohm resistor built 
into the power cord reducing the line 
voltage to the correct value required by 
the tubes. Although the general arrange- 
ment resembles a universal A.C.-D.C. cir- 
cuit, this amplifier, due to the voltage- 
doubler connection of the 25Z6 tube, can 
be used only on alternating current. To 
reduce the possibility of shocks, the com- 
mon negative return is insulated from the 
metal chassis by a .1-mfd. cartridge-type 
condenser. 

In wiring the amplifier, the chief dan- 
ger of making a mistake lies at the socket 
terminals. To eliminate the possibility 
of any trouble at these points, the tube 
elements on the schematic diagram are 
lettered and corresponding lettering is 
used to designate the terminals in the 
three socket views. 

The complete amplifier circuit is mount- 


ed on a metal chassis, the three tube 
sockets being mounted on the chassis 
deck; the resistors and condensers under 


the chassis; the input, output, and ground 
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terminals at the rear; and the volume 
control and input jack on the front wall. 
The two pin jacks at the rear of the 
chassis serve as the standard input con- 
nections to the amplifier for phonograph 
pick-up and receiver work, while the 
three output binding posts are for mak- 
ing connections to the output transformer 
and field of the dynamic speaker. The 
plug jack at the front of the chassis sim- 
plifies the problem of plugging in a mi- 
crophone or other additional circuits. 

A simple microphone-input stage is a 
necessary complement to the amplifier if 
it is to be used as a public-address sys- 
tem. Since the input stage consists sim- 
ply of a small 200-ohm, single-button 
microphone transformer, a one and one- 
half-volt flash-light battery, and provisions 
for making connections to the microphone 
and the input of the amplifier, the entire 
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HIGH-POWER 


AMPLIFIER 


Is Lastly Made 


device may be mounted in an extremely 
small metal box, similar to the one il- 
lustrated. Although a variable resistance 
was used as a part of the original input 
stage shown, it can be omitted, since 
adequate control is provided by the 500,- 
000-ohm potentiometer used in the main 
amplifier circuit. 

The dynamic speaker can be mounted 
in a separate cabinet, made either of met- 
al or wood. If a metal cabinet is used as 
in the original, a wall-board or wood 
baffle should be provided. The speaker 
should be equipped with an output trans- 
former to match a type °43 or a 25A6 
tube. These tubes have a load resistance 
of about 5,000 ohms. The speaker field 
may have a resistance of from 1,000 to 
2,500 ohms. A three-wirecable is suffi- 
cient to make the connections from the 


speaker to the amplifier—H. G. Cisin. 





Rear view of the amplifier and loudspeaker 
units. Note the small size of the amplifier 


& MFD 
(475 v.) 


Tube elements in the schematic diagram are lettered to correspond with terminals in socket views 
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“Don’t you think I 
ought to get better 
than twelve miles 
to the gallon on a 
car like this, Gus?” 
Featherston queried 























Gus Gives Some Hints 
On Care and Driving 
Of Modern Automobiles 
To Get Most Mileage 
On a Gallon of Fuel 





Are You Wasting Gasoline? 


= WELVE miles to the 

gallon! And on a 

long trip, too! Eight- 

een miles to the gal- 

lon is what I’m supposed to get with this 

new car, but do I get it? I do not!” 

Martin Featherston muttered angrily to 

himself as he checked, for the fourth time, 

his mileage figures against the gas he had 
used on his recent trip. 

“Well,” he growled, snapping his note- 
book shut, “either those advertisements 
are a lot of bunk, or else there’s some- 
thing wrong with this car. I’d better do 
something about it 

A few minutes later, he pulled into the 
Model Garage, climbed out of his new 
sedan, and spotted a huge pair of feet 
sticking out from underneath another car. 
“Hey, Gus!” he called. “Have you got 
time to look at my car?” 

“Just a minute and I'll be with you,” 
came in a muffled voice from Gus Wilson 
veteran auto mechanic and half owner of 
the establishment, as a huge and grimy 
hand appeared, gripped a spanner, and 
disappeared under the car again 

“Don’t you think I ought to get bet- 
ter than twelve miles to the gallon on a car 
like this when I'm off on long trips?” 
Featherston asked, as Gus started wrig- 
gling out. “Of course, if that eighteen- 
to-twenty-miles-a-gallon claim of the 
manufacturers is a lot of hooey, then I 
suppose there’s nothing to be done about 
it. I’ve had it at the agency several times 
but it always comes back no better than 
it was when I brought it in.” 


By MARTIN BUNN 


Gus chuckled as he wiped his hands on 
a wad of waste. “That claim may be a 
bit optimistic, but twelve miles to the 
gallon certainly is low. You ought to get 
at least sixteen or seventeen under aver- 
age conditions. Let me try it on the road.” 

Gus climbed behind the wheel and 
Featherston got in beside him. The car 
ran with perfect smoothness and, so far 
as Featherston could see, gave no indica- 
tion of poor carburetor adjustment. The 
motor did not surge or romp as it would 
have done if the gas mixture had been 
much too rich. , 

When they got back to the garage, Gus 
lifted the hood. “I suppose the agency 
men have checked the carburetor, but it 
won't do any harm to look at it again,” 
he observed. He carefully tested the 
idling adjustment, then removed the top 
of the float chamber and noted that the 
level of the gasoline was at just the right 
height. 

“And Ill bet they checked the ignition, 
too,” he muttered, half to himself, as he 
stood gazing at the distributor. “So, 
chances are the trouble isn’t there, al- 
though the motor doesn’t seem to have 
as much pep as it should. Perhaps the 
automatic spark control may not be right. 
They don’t always check that. I'd bet- 
ter have a look—well, I'll be jiggered!” 
He turned to Featherston in surprise. 

“Look at this,’ he called. “See that 
kink in the vacuum line to the distribu- 





tor head? Somehow that pipe got a twist 
that closed it up so that the vacuum can’t 
advance the spark as it should. The re- 
sult is that the motor is running with 
the spark retarded more than it should 
be. No wonder you're getting no econ- 
omy in your gas consumption!” 

The twist in the vacuum line was in 
such a location that a casual inspection 
would not have revealed it, so that it got 
by the agency service men. 

“Seems to me these new cars have too 
many new-fangled gadgets,” Featherston 
observed. “That couldn’t have happened 
on an old car with plain manual spark 
control, could it?” 

“No, it couldn’t,” Gus admitted, as he 
measured for a new pipe, “but, on the 
other hand, unless you’re a real expert, 
you couldn’t hand-control the spark as ac- 
curately as this system does when it’s 
working right.” 

“And it can’t forget,” smiled Feather- 
ston reminiscently. “I can remember when 
I had the motor boiling hot, and nearly 
burned out a set of exhaust valves on an 
old car because I forgot to advance the 
spark. But, in those days, we at least 
knew enough to blame ourselves for do- 
ing something wrong.” , 

“You still can blame yoursel! for do- 
ing one thing, at least, that doesn’t help 
any if you’re after gas mileage recerds,”’ 
said Gus, “and that’s hopping on athe 
throttle a couple of times just before you 
let in the clutch for a start 

“What’s the matter with doing that?” 
Featherston (Continued on page 129) 
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EASILY INSTALLED 


Vacuum 
System 


FREES SHOP OF DUST 


By Frank E. Johnson 


OW often have you wished for a 

continually clean power bench 

and tools instead of a pile of 

sawdust or shavings around 
each machine? You may have this and 
more by installing an efficient and easily 
built vacuum system of the type illustrat- 
ed. This does a remarkable job of re- 
moving all sawdust at its source. It is 
also beneficial from a health standpoint, 
as the air is free from the clouds of dust 
that otherwise are always arising from 
the various power tools. 

First, obtain a straight suction type 
vacuum-cleaner unit, either by purchas- 
ing a second-hand or rebuilt one, or bor- 
rowing the one in your home. The aver- 
age housewife uses her vacuum cleaner 
about once a week. To use it between 
times in the workshop takes only about 
a minute to remove the handle and mount 
it in place by slipping four loops of cord 
over the wheels. The standard bag may 
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Parts of control valve 
for the entire system. 
The assembled valve is 
shown on the next page 


Standard vacuum-cleaner 
nozzles are used to trap 
the dust from both the 
belt and the disk of the 
small combination sander 
















Combination belt and disk sander 
in Johnson’s dustless home workshop. 
The vacuum hose leads from each 
section of the machine to a three- 
way block, made as shown at left 


be used, although the writer 
made a larger bag to hold more 
sawdust. 

The pipe lines leading to the 
power tools may be standard 
vacuum-cleaner hose or stand- 
ard steam hose. The former is 
obtained from your electrical 
dealer at about $2.25 for an 
8-ft. length. The steam hose is 
sold at hardware stores for 
about 25 cents a foot. The sizes 
in this article are for hose of 
1'4-in. inside diameter. For 
hose of different diameters, al- 
low accordingly. 

To obtain maximum suction 
at the vantage point of each 
machine, it will be necessary to 
construct a control valve. The 
parts of this dre shown at the 
left, and the assembled valve 
on the following page. The 
smaller spring, which is of %4- 
in. diameter, and the larger 
spring, the size of which is not 
important, may be obtained 
for a few cents at a junk yard 
or a hardware store. 

Lay out the two valve blocks 
on a close-grained wood and 
saw them out. Plane and sand 
the valve faces so that they 
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The assembled control valve is fastened by 
means of a wooden bracket beneath the 
bench. The lower valve block turns to con- 
nect the vacuum cleaner with any machine 


At right is another view of the control 
valve with the hose from the different 
machines in place. The two small tubes 
come from above and below the jig saw 





Top and edge views of 


faces must be smooth and true in order to prevent leakage of air 


are smooth and true. It is imperative 
that these faces be true and remain so, as 
air leaks at this point will impair the et- 
ficiency of the system 

With an expansion bit, drill the 1'4-in 
hole in the lower valve block. When 
boring the portholes, set the bit a trifle 
undersize to assure a press fit when the 
sleeves are assembled. Next, clamp the 
valve blocks together in their correct re- 


lation to each other and drill the ™%-in. 
hole through the center of both. Insert a 
short piece of '4-in. diameter shaft 


through this hole and remove the clamps. 
The two pieces will now rotate about 
their common axis. You may now assure 
a perfect registration of the valve ports 
by using the porthole in the lower valve 
block as a jig for drilling the portholes 
in the upper valve block 

For the valve blocks to remain true, 
they must be treated to prevent warping 
You may readily do this by sizing them 














f the upper and lower valve blocks. These parts are made of close-grained wood, and the 
The assembly is shown in the photos above 


with an application of thin, hot glue well 
rubbed in, or if you prefer, boiling them 
in paraffin for about ten minutes. Resand 
the faces with fine sandpaper and lay 
aside while proceeding with the next step. 

From a piece of scrap wood construct 
the valve register and 
screw it to the lower 
valve block as shown in 
the drawing. Assemble 





The valve handle is above the bench top. Dowels 
are set into the bench as markers to indicate the 
position for applying suction to each machine 


SPOTTING BALL SEATS 
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move the drill and drop the 
¥4-in. ball and spring into the 
hole. Insert a %-in. dowel 
stick and compress the spring 
until sufficient pressure is ex- 
erted to hold the outer edges of 
the blocks firmly together. Mark 
the dowel, glue in place, and 
cut off flush with the top. Make 
the sleeves of 1'%-in. inside 
diameter by 114-in. outside 
diameter tubing, 3 in. long, and 
press into the portholes. 

The next thing to consider is 
the location of the valve on the 
bench. Select a place that is 
most convenient to all ma- 
chines. Construct the valve 
bracket so there is at least 7 in. 
clearance between the upper 
valve block and the underside 
of the bench. Screw the lower 
part of the bracket to the up- 
per valve block and attach 
them in place under the bench. 
Cut the 4-in. diameter steel 
shaft and insert through the 
valve block until it hits the 
underside of the bench. Tap 
the shaft lightly with a mallet 
until an indication is made for 
drilling the hole in the bench. 

Now visit the scrap pile for 
a piece of metal, preferably 
flange shaped although not nec- 
essarily so. This is for fasten- 
ing the shaft to the lower valve 
block so they will rotate to- 
gether. Drill the shaft and 
screw holes and fasten it se- 
curely to the lower valve block. 
Drill the shaft and flange togeth- 
er, and fasten with a cotter pin. 

Make a wooden retainer for 
each end of the large spring. 
Place the spring and retainers 
over the shaft with large wash- 
ers at both ends. Compress 
the spring so that the blocks 
are held firmly together, and 
drill a cotter-pin hole at this 
point. Assemble the complete 
valve and provide some type of 
control handle. This may be 
made as desired from any ma- 
terial at hand. Lay out and 
drill marker holes on top of the 
bench, and insert dowel pins 
cut off flush with the top. 

Mount the vacuum unit in a suitable 
position such as shown in a photograph 
on the following page. Connect it so that 
it operates in conjunction with the de- 
sired motors. 

Valve connections to the various ma- 














the two valve blocks with 
the '%4-in. diameter pin, 
and insert a ™%-in. drill 





UPPER VALVE BLOCK 





through the hole in the 
valve register. Upon the p= 
perfect registration of  prape» 








LOWER VALVE BLOCK 




















each valve port, make a 


valve block with the drill 
point. This is the seat 
that the spring-loaded ball 


140.D 


small seat in the upper | ~uneve 


emelaw willl ate ‘ How the valve register is made 
earings will arop into to and fastened to the lower block 
denote registration. Re- to insure alignment of the holes 





Assembly 
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The fitting required under both 
jig saw and band saw; and, at 
right, the complete jig-saw in- 
stallation with its two tubes 


chines are arranged in the following way: 

Circular saw. Remove the saw table 
and construct a wooden chute as shown. 
Cut the top at a 45-deg. angle so that 
it will not interfere when the table is tilt- 
ed. Carefully mark where the blade will 
go through the side, and saw the slot so 
that it will just clear the blade at the 
sides and in its extreme lowered position. 
Next, as shown, cut out a piece of the 
side, hinge it back in position, and lock 
it with a wood screw. Drill a 1'%4-in. hole 
through the bottom of the chute and 
bench top for the sleeve. Cement pieces 
of rubber on all four sides from the chute 
top to the underside of the saw table. 


Jointer. Cut a rectangular hole through 
the bench top directly under the knives. 


A general view of the vacuum cleaner and con- 
trol valve under the bench top. The vacuum 
unit is mounted by the simple expedient of 
slipping four loops of strong cord over the wheels 
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Construct a shallow funnel-shaped box 
and mount it as indicated in the drawing 
below. Close up all the openings at the 
sides or ends of the planer with light ply- 
wood or rubber, cemented in place. 

Jig saw and band saw. Remove the 
jig-saw table and place it upside down on 
the bench. Cut off the top of the bowl 


funnel-shaped box 
is constructed under- 
neath the jointer to 
remove all the shav- 
ings as they are made 


Two views of the circular-saw installation. Note 
that one side of the chute is hinged for removing 
the saw and using a dado. Rubber is cemented to 
top of chute to extend it to the saw-table proper 


On the drill press the nozzle is held in any 
position necessary by means of vacuum cups 


of an old straight-stemmed smoking pipe. 
Enlarge the stem hole as much as pos- 
sible without cracking it. Cut a slot 
about three quarters through the pipe in 
the correct position for the saw blade. 

From the ten-cent store obtain a sponge- 
rubber kneeling pad and several feet of 
%%-in. inside diameter by '4-in. outside 
diameter rubber tubing. Cut a 3-in. diam- 
eter sponge rubber circle with a_ hole 
through the center slightly smaller than 
the outside diameter of the pipe. Cement 
the pad in position on the underside of the 
table (as shown in the circle above) and 
insert the pipe. After replacing the table 
on the jig-saw, slip the rubber tubing 
over the stem. Run the tubing through 
the bench top to the valve. 

For the top of the table bend a short 
piece of '%-in. copper tubing as shown 
in another photograph at the top of this 
page. Solder a terminal to it so that it 
may be fastened under a convenient nut. 
Slip a piece of the rubber tubing over 
the end and cement it in place along the 
frame. Run it through the bench. 

Make a wooden cap to fit over one 
sleeve of the control valve. Drill two 
holes through the top of the cap for short 
pieces of %4-in. outside diameter copper 
tubing. Assemble and place the two ends 
of rubber tubing over the copper sleeves. 

In equipping the band saw, follow the 
same procedure as for the lower part of 
the jig saw. 

Sander. As this particular machine is 
in two sections, belt and disk, it may be 
connected to the valve in two ways—a 
separate hose to the valve for each, or as 
shown on page 61 with a three-way block 
and a single port on the valve. 

Mount the nozzle to the sanding disk 
about 2 in. below the table and build up 
to the table with inner-tube rubber ce- 
mented in place. 

Drill press. Obtain two suction-cup coat 
hangers from the ten-cent store and re- 
move the cups. Construct a bracket to 
hold the end of a hose and mount the suc- 
tion cups as shown in a photograph. 

General purposes. Place an outlet on 


‘the bench where convenient. 








N AMUSING game for use with toy 
pistols that shoot suction darts can be 


easily made as shown. A piece of light 
green cardboard 2 ft. square is used for 
the background, and the designs are drawn 
and colored. Cords are run from the ends 
of the boat to the sea bottom to support 
the divers, which are made of cardboard 
with a tiny piece of wood glued on to fa- 
cilitate moving the figures up and down. 


Sunken Treasure Race Played with ‘Toy Pistol and Darts 











The object of the game is to see which div- 
er will bring his gold to the boat first 


Two players or groups of players are 
needed. Each chooses a diver and slides 
him tothe top marker. The first player aims 
the vacuum-cup dart at the puff fish and 
shoots the pistol. Three darts are used. If 
a dart sticks anywhere on the fish, the 
diver is moved down one space. If it 
strikes the white circle on the fish, the di- 
ver is moved two spaces. It it hits a diver, 
sea horse, or either of the other two fish, 


AUTO TRANSMISSION SERVES AS WINCH 







Showing how the mechan- 
ism can be used to haul 
a boat up a long beach 
onto a dock or platform 








Only these few, simple parts are needed to 
adapt the transmission for use as a winch 






Y USING a junked auto transmis- 

sion, a convenient and effective 
hand winch for hauling and hoisting 
can be made. The one illustrated was 
designed specifically for use in pulling 
a rowboat up a long beach onto a 
dock, but can be used also for lifting 
heavy loads and other similar work. 
It was made from a small transmission, 
but for heavier work, transmissions from 
larger cars could be selected. 

The three shifts from high, second, and 
low adapt the winch to light, medium, and 
heavy loads. These changes can be made 
very quickly. When there is no load on 
the drum, the shift can be put in neutral, 
the rachet released, and the rope reeled off 
without turning the gears. 

The drum, shown in Fig. 4 of the sketch, 
was made from a piece of 1-in. pipe, 
threaded at both ends, with two 1-in. floor 
flanges. The length of pipe is determined 
by the amount of rope or cable to be used 
on it. In order to get the flanges to screw 
on the pipe for their full depth, it is 
necessary to cut the threads on the pipe 
smaller than standard or to tap out the 
flanges. In the (Continued on page 91) 








OUR CONSTRUCTION KITS WILL MAKE YOUR WORK EASIER. SEE PAGE 84. 












one more shot is allowed. When a diver 
has reached the bottom marker for the 
treasure, he is moved up the cord, space 
by space, until he reaches the top or start- 
ing place. The diver who comes up with 
the gold first, wins the race. The rules are 
the same for a group of players—D.W.C. 
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The divers move on strings attached to the 
green cardboard that forms the background 
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INDEX TABS MADE WITH 
SCOTCH MENDING TAPE 


ScoTtcH mending tape of the transpar- 
ent cellulose type can be used to make 
neat, durable index tabs. Cut narrow pieces 
of thin cardboard the width of the tape, 
write the identification on them, and then 
cover with the tape, leaving the ends free 
to attach in the proper places. Cardboard 
of various colors can be used for easy 
identification —FRANK SHORE. 





DISCARDED TAP WRENCH 
TIGHTENS C-CLAMPS 


A DISCARDED tap wrench can be convert- 
ed into a handy tool for tightening C- 
clamps, wing nuts, thumb screws, and 
screw hooks and eyes. Simply remove the 
tap jaws from the wrench to leave a long 
rectangular opening, which can be applied 
over the part to be turned.—W. C. W. 
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A beautiful charter 
on heavy antique 
paper 11 by 14 in. 
is given each local 
club by the Guild. 
Individual affiliate 
cards are also is- 
sued annually to all 
of the club members 





NOW’S YOUR CHANCE 
TO GET INTO THE 


National 












Homeworkshop Guild 


WHERE HOME WORKSHOP 


CLUBS ARE LOCATED 


ARIZONA 
Tucson 

ARKANSAS 
Little Rock 

CALIFORNIA 
Antioch 
Auburn 


Bellflower 

Glendale ; 

Huntington Pi 

Los Angéles (Model 

R. R.) 

Newcastle 

Oakland 

Pasadena 

Reseda 

San Diego 

San Jose (2) 

Santa Monica 
COLORADO 

Denver 


Pueblo 
CONNECTICUT 
Middletown 
Putnam 
DELAWARE 
Wilmington 


Washington 
FLORIDA 
acksonville 
Miami 
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ILLINOIS 


Chicago (5) 
Cicero 
Dixon 
meson 
reeport 
Galesburg 
LaGrange 
LaSalle 
Peru 
Rockford 
Sheffield . 
Springfield 
Sterling 
Waukegan 
Western Springs 


INDIANA . 


den 
Evansville 
Fort Wayne 
Hammond 
Terre Haute 


IOWA 


Cedar Rapids 
Creston 
Emmetsburg 
Fort Dodge 
Mason City 


KANSAS 


Fowler 
Gaylord 
Holton 
Kincaid 
Smith -Center 
Topeka 
Wichita 
Winfield 


(See page 101 for continuation of list) 


F YOU know five or six persons in- 

© terested in the home workshop hob- 

by, why not organize a club and be- 

come affiliated with the National 

Homeworkshop Guild? The Guild 

is now able to offer its services to all such 

clubs without charging any dues whatso- 
ever. 

At the left and continuing on page 101 
is a list of cities and towns where home 
workshop clubs are located. If you live 
in one of these places, the Guild will glad- 
ly send you the name and address of the 
secretary of the local club. Please inclose 
a self-addressed, stamped envelope with 
your request for this information. 

In some cases there are two or more 
clubs in one city. The Guild believes in 
encouraging neighborhood clubs in which 
the members can enjoy friendly compan- 
ionship in their hobby without going far 
from home; consequently you need not 
hesitate to start a club even though an- 
other group is already established else- 
where in your city. 

Complete information on how to or- 
ganize a club and an application blank may 
be obtained by filling out the coupon on 
this page. A charter like that illustrated 
above and individual affiliate cards for 
each member will be mailed to you as soon 
as your application has been received and 


FREE 


approved by the directors of the Guild. 

You will find the instructions smooth 
away every difficulty you are likely tv en- 
counter in conducting a club. The only 
conditions with which a club must com- 
ply are: (1) A minimum membership of 
five and a minimum age limit of six- 
teen years. (Continued on page 101) 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


I'd like to organize a home workshop club. 
Without cost or obligation, please send me com- 
plete instructions and tell me how to get others 
to join, how to find a good place to meet, how to 
obtaia publicity, how to conduct meetings, and 
so on. Include a copy of a model constitution 
and an application blank for a free charter in 
the National Homeworkshop Guild. 

I am inclosing a large (legal size) envelope, 
self-addressed and bearing a three-cent stamp for 
your use in sending all this material. 















little lamp 
in miniature 


This 
resembles a 


unusually novel 
lily pool 


HEN winter has turned the water in 

the lily pool to ice, it brings back 
happy memories to have a lily-pool lamp 
in your living room. The soft radiance 
shed by the stately cat-tails spreads a 
mantle of light and shadow over the lily 
leaves, the arrowleaves, and the tall rushes, 
while a white swan floats idly on the still 
water, 


DECORATIVE FRUIT 


Carved to resemble maple leaves 
and tinted in autumn hues, this 
wooden fruit dish is a beauti- 
ful piece for use on a buffet. 
Drawings are given at the right 


The openings are pierced with a jackknife 
and beveled on the underside with a gouge 


66 


The surface of the pool 
away on the drill press so the lily 
leaves stand out 







FOUR NEW ANSWERS 
TO YOUR QUESTION: 


CAT-TAIL LAMP HAS LILY POOL FOR A BASE 


is routed 


in slight relief 


2 SQUARES 


Prrowleaf 




















This unusual little lamp is a one-eve- 
ning job except for the painting, and it is 
made mainly of scraps that cost nothing. 
The base or pool is laid out on a piece of 
softwood 9 by 12 in. and sawed on the 
band or jig saw. The rim is then marked 
off, and the whole surface inside the rim 
is cut down 3/16 in. with a router bit in 
the drill press. When it has all been cut 







What 





away, the lily leaves are marked out, the 
router is lowered 1/16 in. more, and the 
surface is again cut down to make the 
leaves stand out in slight relief. 

The wall along the back is next cut out. 
The rocks on it and around the rim of the 
pool are outlined with a carving bit in the 
drill press or with a hand veining tool. The 
two pieces are then fastened together with 
screws through the bottom into the back. 

The cat-tails are next made. The leaves 
will be more durable if of sheet metal. 
Strips are cut to shape with tin snips, and 
the lower ends are rounded over a %-in. 
round rod with a ball-peen hammer. When 
the leaves for one plant have been finished, 
a metal band is (Continued on page 91) 





leaves are 
bent over a rod so they will fit the stems, 


The flat strips for the cat-tail 


which are of two-wire, lead-covered cable 


DISH CARVED IN FORM OF MAPLE LEAVES 


The stock size is 934 by 1334 by 
% in. The first step is to rough out 
the interior with a short-spurred bit 
or one of the special bits having no 
spur. Follow carefully the line of 
the interior as shown in the drawing 
and leave a minimum of 3%-in. thick- 
ness in the bottom of the block. 
Witha gouge or flexible-shaft router, 
go over the rough borings. 

From a layout pattern of the maple 
leaves, trace the details on the wood. 
All the leaf edges are cut in relief, 





1/32 in. above the adjacent wood. 


















the vivid hues of autumn maple leaves 

are tempered with a somber brown, 
giving an air of warmth and informality. 
An evenly grained, moderately hard 
wood is used, such as birch or whitewood. 


T° THIS pierced and carved fruit dish, 








Make high and low spots in the 
leaves and slope the edges of these 
gracefully to give a billowy, sym- 
metrical form. Sand out all but the 
smallest gouge marks, which are left 
to give a hand-tooled finish. 

With the inside woodcutting done, 
clamp the saw table at a convenient 
angle and cut along the oval outline. 
Lightly true up the contour of the 
underpart, finishing to a 1!4-in. 
overhang. The pierced openings, 
shown in black in the drawing, are 
made with jackknife and small gouge. 

Small wads of absorbent cotton are 
dipped in weak paint and used to apply 
the fall colors to the leaves—green, red, 
yellow, orange, and brown, with yellow 
and red predominating, Stain the balance 
of the dish evenly with walnut color. When 
all surfaces are dry, apply wax lightly 
with a clean cloth—D. W. Prince. 
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cricket or 






































OCKERS set this cricket or footstool 
apart from the ordinary variety and 
make it doubly attractive to small chil- 
dren. Since the design is of Early Ameri- 
can origin, the wood selected should be 
maple. If a distinctive effect is desired, 
pick out a piece of wood for the top hav- 
ing a fiddle-back figure. As it will proba- 
bly be necessary to buy it in narrow widths 
in order to get figured grain of even color, 
it will be necessary to glue up three or 
more pieces to make the 12 by 16-in. top. 
Use a tongue-and-groove or spline joint 
and waterproof glue for the best results. 
Square up the block and lay out the 
center line and diagonals A-A (see draw- 
ing). Locate on the bottom side the points 
B, where the holes for the legs are to be 
bored. Tilt the drill-press table to 67 deg. 
and clamp the top on it with the diagonal 
line running directly down the slope. Plac- 
ing a waste piece of wood under the block 
to prevent injury to the boring tool. A 
bit of the Forstner type does the best job 
with this set-up, if available. However, if 
a small pilot hole is first made with a twist 


EASY WAY TO BUILD A PIRATE’S CHEST 


ALTHOUGH no one would suspect 
it from the finished appearance, 
this pirate’s chest is very easy to 
build. The swelling sides are obtained 
simply by applying beveled boards 
over an ordinary box of ™%-in. thick 
pine or other wood. The corner con- 
struction and mitering therefore offer 
no difficulties, even to the beginner. 
The chest is bound at the corners 
with brass or copper cut in the design 
shown and secured with square-headed 
upholstery nails. The keyhole is only 
a dummy, unless you wish to install 
a chest lock. 

The wood is finished in the color 
of driftwood, which is attractive with 
burnished brasswork. To obtain such 
a finish, apply a prepared driftwood 
stain and dust on rottenstone powder 
to give the desired antique effect. 
Dimensions may be altered if a larger 
or smaller chest is desired.—H.S. 
OCTOBER, 


1936 


The rockers on this colonial 
footstool 
guish it from the usual type. 
The construction is as shown 
in the drawings at the right 
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SAW OFF HERE AFTER FITTING 
CUT SLOT IN LEG; DRIVE IN 
DGE WHEN GLUING. 

\ “ave 





Shall I Make Next? 


COLONIAL CRICKET WITH ROCKERS 


WE 
a 
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CIRCULAR SAW 


a OFF ON 





the figured 
by scraping and sanding. 
The leg holes are bored in the top by tilt- 


Because of its irregular grain, 


maple is finished 


ing the drill-press table as illustrated at 
the right, although this may be done by hand 


drill, the large hole can be made with an 
ordinary brace bit used in the drill chuck, 
provided the square shank has been sawed 
off. In thus (Continued on page 935) 
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Front and end views of the chest, a section through the wall, and sketches to show the construction 
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The circular stageof EXTENSION CORDS WOUND 


oie erate sayan. ON WOODEN SHUTTLE 


gle desired. Vertical : ; 
and horizontal move- ELectric extension cords coiled on 


ments then centerthe shelves or looped over nails are almost 
specimen accuraicn, certain to tangle, and this shortens the life 

of the wire. A simple reel or shuttle on 
which to wind the cord can be made in a 
few minutes as shown. Use 1-in. lumber, 
and chamfer or round the corners to pre- 
vent damaging the insulation. The three 
small center notches at the sides are used 
for catching the plugs and socket ends. 






















GLASS STAGE FOR PHOTOMICROGRAPHS 


THE amateur interested in photomicro- 
graphs will find this movable glass stage 
of great help in taking pictures. The circu- 
lar stage tilts and rotates so that the 
specimen can be viewed from any angle. 
Centering is accomplished by vertical and 
horizontal movements. With the instru- 
ment illustrated, one complete turn of 
either adjusting screw moves the stage 
1/20 in. which, when magnified ten di- 
ameters, is 4% in. on the ground glass. 

Made from a ten-cent picture frame, 


LATHE INSPECTION DATA 
KEPT IN GEAR COVER 


LATHE owners who take pride in the 
accuracy of the work turned out in their 
machines should keep a record of the tests 
and other operations made to maintain 
pret ision. A card inside the gear cover as 
shown below forms a convenient place to 
record the dates when center alignment, 
lathe level, cleaning of lead screw, and 
other checks and maintenance operations 
are performed. To keep this card clean, 
have it fit in a pocket formed by a piece 
of celluloid attached to the gear cover 
with adhesive tape —B.K 


The card recording all inspection data is 
slipped into a transparent celluloid pocket 


SAVE TIME BY USING OUR BLUEPRINTS. SEE LIST ON PAGE 88. POPULAR SCIENCE MONTHLY 


At the right is a 
photograph taken 
with a glass stage 
arranged as illus- 
trated at the left. 
One complete turn 
of the screw moves 
the stage 1/20 in. 











the stage and its holder are mounted on a 
short screw set into a piece of square brass 
rod, which is an easy sliding fit in a square 
brass tube attached to the horizontal car- 
riage. The base can be made from scraps 
of brass angles, rods, and radio parts. 
The dimensions are not critical because 
a movement of more than 1 or 2 in. is not 
necessary, although the vertical rise can 
be more to suit various lens heights. A 
simple track mount for keeping the camera 
in’ line with the stage is a help.—B.G:S. 

























Ribs for a canoe 
were steamed by 
placing them in 
this pipe over a 
big pot of water 





Only a few minutes are needed to make this 
simple wooden shuttle for extension cords 


MACHINE FILE FINISHES 
JIG-SAWED CURVES 


MACHINE smoothing of small inside 
curves of scroll-sawed pieces is not done 
very satisfactorily with small sanding 
drums, for the sandpaper soon clogs and 
becomes worthless. However, curves down 
to '%-in. radius can be smoothed quickly 
with a '4-in. round machine file made for 
use in motor-driven scroll saws. Insert 
the file in the chuck of a drill press, clamp 
+ the quill, and run at highest speed. Slide 
the work slowly past. The teeth of the 
file can be cleaned with a file card. 


STOVEPIPES FORM STEAM 
BOX FOR BENDING RIBS 


IN THE construction of a canvas sailing 
canoe, it was found necessary to steam all 
the ribs. By mounting several lengths of 
stovepipe over a pot of water, a very sim- 
ple and effective steam box was obtained. 
The ribs were inserted and removed from 
the top, and a basket was used to regulate 
the escaping steam. Three guy wires from 
the top held the pipe upright. The source 








: ; : bay By using a machine file in the drill press, 
of heat is optional—AI FRED C. EITEL. you can easily smooth small, inside curves 











ORE than two thousand years 
ago an Egyptian king, Ptolemy 
II, built a tower on the island 
of Pharos, near Alexandria, 
which is said to have been 500 ft. high. 
On this tower was placed a fire so that his 
ships, by day or by night, would be guided 
into their safe harbor. That is the first 
lighthouse of which we have record. Ever 
since, lighthouses have been erected and 
improved until now every coast through- 
out the world has these beacons to guide 
those who go down to the sea in ships. 
To make a lighthouse model is an en- 
joyable project of no great difficulty, and 
there are many interesting and picturesque 
lights from which to choose. I finally de- 
cided on Barnegat Lighthouse on the New 
Jersey coast for these reasons: it is one 
of the oldest and best known in America; 
it has a flashing light; it stands on a sand 
dune, which makes a good base; it can be 
separated from surrounding buildings; 
and it has a few picturesque trees close by. 
A steady, fixed light is, of course, the 
simplest type to install. With this the 
lighthouse could stand in a window, light 
up a dark corner, such as on a stairway, 
or be a useful night lamp. Some light- 
houses have a fixed light. 
It is best to get the lamp first and make 
the lantern, because on them will depend 
the size of the tower. Suitable 7-watt 


—A~ TO LIGHTHOUSE 





Looking down on 
the model. It is 
10% in. high ona 
base 5 by 834 in. 
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Captain E. Armitage McCann ze//s how to build 
A MODEL OF FAMOUS OLD 
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Views of the assembled model; details of the tower proper, the lantern, the platforms, and other 
parts, with a scale in inches; and a wiring diagram for the clockwork flashing device, if used 
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The miniature Barnegat Light 
from the front or seaward side. 
The dune is carved from pine 
and coated with glue and sand 


electric lamps with sockets can now be 
bought at the ten-cent stores, but I found 
a frosted-glass lamp of the same diameter 
which I like better. 

The lantern is a tin tube just large 
enough to be an easy fit over the lamp. 
I used a section of a sample tooth powder 
can just 1 in. in diameter. The visible 
part is 1 in. deep, but with another % in. 
to be set into the tower. Cut away not 
quite half the circumference, leaving rims 
at top and bottom. (If you put the tube 
on a broomstick, the horizontal cuts can 
be made with a hack saw and the vertical 
cuts with tin snips.) Solder on seven thin 
tin bars as shown. 

Hammer another piece of tin to form 
the dome top and still another for the 
vent cone; solder these on, and then a ball 
of some sort, which may be a ball-bearing 
ball or perhaps a glass-headed pin with 
the shaft soldered. A piece of clear cellu- 
loid, such as is used in photoframes, can 
be bent into a tube and snapped inside to 
form the glasses. 

The tower is a round, tapered stick 
about 8 in. long. Its diameter at the top 
is 1 in. larger than the lantern—in my 
model 11% in, The base diameter is about 
11/16 in. greater. At the top, preferably 
before tapering (Continued on page 108) 
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GRINDING 
TOOL BITS 
IN LATHE 





cutting tools may be 


bits or 
when necessary, in the lathe 
by mounting the grinding wheel as illus- 
trated above. 

The device for clamping and centering 
the wheel consists of a screw B and three 


OOL 
ground 


clamping segments C, which are made 
from round stock, drilled and counter- 
bored. The outer shoulder is made con- 


centric with the center hole, then slit into 
three parts. When the grinding wheel is 
in place, screw B is tightened, and the 
tapered end of the screw expands the seg- 
ments until the wheel is clamped securely 
against the steel bushing A. The body of 
the screw must fit snugly in the bushing 
to center the wheel.-—P. E. VERAA. 


*MALL home workshop motors are 
\’ often supplied with built-in toggle 
switches which, if inaccessible to di- 
rect control by hand, can be operated 
by an arrangement of rods, guides, and 
levers. The push-pull knobs that con- 
trol the spark and gas on automobiles 
through a flexible cable are particular- 
ly suitable for this purpose. 

The accompanying photograph shows 
the application to a motor driving a 
scroll saw. The knob bearing was 


¢ ¥ 
INSTALL KNOB BEARING ae 
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Suggestions for operating the toggle switch 
ot 


a motor when it is relatively inaccessible 





CONTROL FOR UNHANDY MOTOR SWITCHES 





WOODEN STAR SIGHTER AIDS 
IN STUDYING ASTRONOMY 


ROBABLY other students of astronomy have 

encountered the same difficulty that I did in 
pointing out to another observer some particular 
third to sixth magnitude star, faint planet, interest- 
ing double, or in fact any object not easily located. 
In a few minutes a fellow student and I put to- 
gether a star sighter like that illustrated at the 
right, and this solved the problem for us. 

Take an ordinary chair or bed caster and file off 
the rivet that forms the axle for the wheel. Re- 
move the roller and in its place mount a smooth, 
straight stick of wood 3 or 4 ft. long, as shown. 
Trim it to a snug fit between the prongs of the 
caster, drill a hole through it, and then secure it 
with a bolt and wing nut through the rivet holes. 
This forms the sight bar and swivel table. ; 

Our star sighter was for outdoor use, so to mount 
it we obtained a 6-ft. length of 1 by 1-in. wood, 
drilled a hole in one end for the caster pin, and 
sharpened the other end for driving into the lawn. 
A length of metal tubing of sufficient inside diam- 
eter to take the caster pin snugly would be even 
better. For use on a roof top or any solid sub- 
stance, it is easy to make a cross-bar arrangement 
to serve as a base for the upright. 

In operation, the instructor swivels and tilts the 
sight to point to the desired object and locks it by 
tightening the wing nut. The student then has no 
difficulty in spotting and picking up the object with 
the naked eye or with binoculars if desired. We 
have also been using this star sighter to provide 
evening guests with entertainment.—K. F, KEITH. 





The switch of this scroll-saw motor is controlled from 
the front of the machine by means of a flexible cable 


mounted in the stand leg through a 3¢-in. hole 
drilled in the metal and secured with the lock 
washer and nut furnished with the cable. The 
push wire and casing were cut off to the proper 
lengths, the wire hooked into the switch arm, 
and the casing rigidly supported with a small 
clip slipped under the motor. As installed, the 
motor is on when the knob is pulled out. It 
can be shut off by pushing with the knee in case 
both hands are needed for holding the work. 

Suggestions for meeting various possible 
conditions are given in the diagrams at the 
left—JouHn P. ADAms. 
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One observer sets the pointer; then others 
merely sight along it to locate the star 


Asmall wrench 
is unlikely to 
slip if fitted 
with a rubber 
tricycle handle 


RUBBER GRIP ADDED 
TO SMALL WRENCH 


A RUBBER tricycle handle forced 


NEEDLE FOR BURLAP AND CANVAS 
MADE FROM CAN-OPENING KEY 


it much 


over the grip of a small wrench will 
make 


easier to hold when 


working at close quarters or when the 


WHILE on a camping trip we needed a 
heavy-duty needle with a large eye for sewing 
burlap and canvas, and found that a can- 
opener key serves the purpose very well. Simply 
straighten out the handle part of the key and 
file that end to a sharp point.—BENNIE Kirsy. 














die. 
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wrench is coated with oil. The rubber 
handle, which costs little, should be 
pushed firmly over the wrench han- 
Small, flat sticks are then used 
to fill in the gap to make an unyield- 
ing grip.—FRANK BENTLEY. 
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Pencil marking the ball while the lathe 
is turned by hand. The work is then re- 
moved and the ends cut off. A wooden 
chuck is next made as shown at the right 


HE craftsman who wishes to 
construct tenpins or other bowl- 
ing games usually encounters 
difficulties when he attempts to 
shape the necessary wooden balls. No 
matter how much care he takes, they usu- 
ally fail to roll true. The following meth- 
od, however, will simplify the shaping of 
any size ball and enables a wood turner 
of little skill to make a perfect sphere. 

The stock is placed between centers on 
the lathe and turned to approximate size 
and shape. A caliper, used to test the ball, 
should be adjusted to a measurement 
slightly larger than the finished size. The 
ball is trimmed until it appears true and 
the caliper will just slip over it at any 
angle. A fine cut is then taken off the cir- 
cumference, which will bring that part to 
a measurement a trifle larger than the 
finished size. The lathe is next turned by 
hand while a pencil is pressed against the 
ball to make a mark around its circum- 
ference. The work is taken from the lathe, 
and the excess end stock removed. A num- 
ber of balls may be turned side by side 
from a single piece of stock. 

A wooden chuck is required to hold the 
ball while it is being finished. Although 
the chuck is best made from a single 
block of wood, it may be built up of scrap 
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The chuck holds the ball while the excess wood 
is trimmed to the pencil mark, after which the 
ball is reversed and the other side finished. 
For greater accuracy, the ball may be twisted 
slightly, another mark around the circumference 
drawn with a pencil, and the procedure repeated 
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In making wooden balls for various bowling games, the stock is first placed 
in the lathe and turned to a diameter slightly larger than the finished size 


material, in which case the direction of 
the grain of each layer should run at right 
angles to the grain of the piece next to it. 
The inside of the chuck, instead of being 
turned to the shape of the ball, is made 
on a slight taper. This will hold the ball 
securely and does not require the chuck 
to be altered after each trimming of the 
ball. An expansive wood bit set to the size 
of the bottom of the taper is useful for 
removing the wood from the chuck center 
before turning the taper. 

The rough ball is placed in the chuck so 
that the pencil mark around its circum- 
ference is in a plane at right 
angles to the chuck as shown. 
The wood of the ball is then 
carefully trimmed to the pencil 
mark. The work is reversed, and 
the other side turned. If the 
work has been done carefully, 
the ball will be round, 

For the most exacting work, 
the ball may be turned slightly 
and another mark around the 
circumference made. The pro- 
cedure is then repeated. The ball 
is sanded while still in the chuck. 
If the work is not too snug in the 
chuck, the ball’s position may be 
shifted without halting the lathe. 

When turning a number of 
balls, each operation should be 
made on all of the balls before 
the next step is taken. This is 
necessary because after each 
step the ball fits farther down 
into the taper, and the face of 
the chuck must be trimmed. 



























RTISTIC and useful letter open- 

ers may be made from small 
pieces of brass or copper and a few 
feet of wire. Those illustrated were 
formed from 3-in. brass rod, the 
handles wrapped with 16- or 15- 
gauge copper wire, and the guards 
shaped from thicker wire. 

The rod is first hammered to the 
shape of the blade, and the handle 
is slightly flattened and formed to 
an oval section. The knife is fin- 
ished by filing and then removing 
all file marks with emery cloth. A 
hole is drilled at one end of the 
handle to receive the end of the 
wrapping wire, and the entire han- 


Artistic Paper Knives 
Cost Little to Make 





dle closely wound. 














How a brass rod is hammered and gradually 
transformed into a decorative letter opener 



























An auger-bit brace is used to twist the copper wire 
into a guard. Then the untwisted end is opened, fit- 
ted around the handle, and wrapped in a similar way 


To make the twisted guard of the scimi- 
tar type, two pieces of 12- or 14-gauge 
copper wire 6 in. long are held in a vise 
and twisted with an auger-bit brace for 
half their length. The untwisted end is 
then opened, fitted around the handle, and 
twisted in the same manner. Care must 
be taken to have the wires placed evenly 
in the brace jaws and to keep a slight 
tension during the twisting. 

The guard of the saber type is made 
from a piece of wire 12 in. long. Loop the 
wire around the butt of the handle and 
place the ends as far into the jaws of 
the brace as possible. Twist tightly, open 
the untwisted end, fit it around the for- 


TWIN CALIPERS AID IN WOOD TURNING 


WHEN turning picture frames, nut bowls, round 
boxes, and similar work, it is difficult 

mine the exact thickness of the wood, especially if 
there is a rim or flange that prevents ordinary calipers 
from being used. Transfer calipers can, of course, be 
obtained for making such measurements, but still more 
convenient is a double-ended tool made as shown from 
two ten-cent calipers of the common flat type. 

Cut off the arms close to the butt ends, lap the op- 
posite pieces together in pairs, and solder each joint. 
Phen the two reversing arms are riveted in the center. 
The great advantage of this device is that when one 
pair of legs have been closed on the work 


thickness is made visible by the other pair of legs and 
measured with 


can be 





a scale-—A, E, LANGWORTHY. 


to deter- 


the exact 


ee 


By means of the double calipers, 
you can easily take measurements 


otherwise difficult to estimate 


FILED KEY OPENS DRAWER LOCKS THAT STICK 
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ILED AWAY 4 


[\ DAMP weather it sometimes happens that locks on 
jureaus and dressing-table drawers stick and cannot be 
opened with the key ordinarily used. This is caused by the 
swelling of the wood around the lock in such a manner 


that the tumblers become lodged halfway. To open such a 


3y filing away part of the , 

By filing away | < e lock. one 
key, it is ften possible 
to oper. bureau locks which 


blers stuck 


have their tun 





furniture 
shown. Two or three turns of the key in the lock will then 
usually cause the latter to open without difficulty. 


repairman merely files the key as 











BUILD BETTER SHIP MODELS BY USING OUR CONSTRUCTION KITS. SEE PAGE 84. 








Both the scimitar and saber types of knives 
are useful novelties for your desk or table 


ward end of the handle, and complete the 
twist. Then trim the ends to length and 
finish. 

Any looseness in the guard at the point 
of contact with the handle may be easily 
overcome by sweating the joint with sol- 
der, and it is wise also to solder lightly 
the end of the twist to prevent the wires 
from separating when bending the small 
curl at the ends. Final polishing may be 
done with powdered pumice, steel wool, 
metal polish, or a buffing wheel if it is 
available. 

A word of caution may be necessary: 
hammering or working brass or copper 
hardens the metal and if carried too far, 
may cause it to split or crumble. After 
the metal has been hammered until hard, 
it may be softened again by annealing. To 
anneal, heat the metal until uniformly 
red, and cool by plunging in water or al- 
lowing to cool normally. Copper may be 
forged red hot, just as iron or steel, but 
brass, being an alloy, may crumble if 
worked hot.—W. S. KREHBIEL. 








HACK-SAW BLADES MADE 
INTO KITCHEN KNIVES 


N OST kitchen knives soon lose their 

sharpness, but it is possible to make 
one from a worn-out power hack-saw 
blade that will open tin cans, joint chick- 
ens, chop bones, and still hold an edge 
keen enough to slice hot bread. 

The blade may be obtained for the ask- 
ing from almost any machine shop, foun- 
dry, or large garage. If a file will not cut 
the back of the saw, the blade will be 
suitable; it should not have a soft back. 
Grind off one end so the knife will have 
an over-all length of 11 in. Taper the end 
as shown and then grind the cutting edge 
slowly so that it will not burn. The han- 
dle is made by melting shellac flakes in 
hot water, forming the plastic materia! 
around the butt of the blade, and binding 
it with a layer of cotton tape; then apply 
two or three coats of shellac dissolved in 
alcohol—W. C. CHENEY. 
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How to whittle amusing 
faces for use as ornaments 
or to decorate tie racks, 
book ends, bottle stoppers, 
inkstands, paper weights, 
and other small novelties 


By 
E. J. TANGERMAN 


OR many, many years, Tyrolese 

peasants have been famous for 

their whittled toys, but it is only 

recently that Americans have had 
an opportunity to see and to enjoy the 
little grotesque figures and heads that 
these people whittle. Several examples 
from the Italian Tyrol are shown in an 
accompanying photograph. The row of 
heads along the bottom are “in the reund,” 
while the man and woman above are low- 
relief silhouettes. 

Let’s take the right-hand man as an ex- 
ample. Whittle or turn on a lathe a rough 
sphere 114 in. in diameter, leaving wood 
below for a hand grip. The grain should 
run from the neck to the top of the head. 
Select a smooth, even-textured part of the 
blank for the face, and draw crosslines on 
it, one to represent the middle of the face, 
the other the line of the eyeballs. Notice 
particularly that the eyes are halfway be- 
tween the chin and the top of the head. 
\ quarter inch below the eye line, draw 
another parallel to it to represent the bot- 
tom of the nose. 

Sharpen your knife, and cut across the 
line at the base of the nose; then shave 
away the wood beneath it to form a flat- 
tened spot for the mouth until the nose 
portion projects about 14 in. With the 
knife tip, outline the side of the nose, 
which is 34 in. wide at the nostrils and 
3/16 in. wide at the bridge. Cut away 
1/16 in. of wood at each side to make the 
nose stand clear. The blank will now 
look like the left-hand side of the block 
in the second photograph. 
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Pocketknife Caricatures 
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_ Five examples of carv Similar to those made in the Ital 
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Tyrol. These heads, which 


_ ‘ean-be whittled very ea » are amusing in themselves and can be used for many purposes 
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Next cut a deep V-groove sloping down- 
ward from the bridge of the nose to form 
the eye socket and to outline the top of 
the cheek. Notch out a V between nose 
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First steps in whittling a face. Note that 
the stock is left long to give a good grip 


HEAD 







WwOoD 
PLUG 


ELASTIC 
WOOD BEAD 


By means of a wooden bead 
fitted into a socket hol- 
lowed as shown above, the 
head can be made movable. 
Tiny plugs lock the elas- 
tic which holds the head. 
Patterns are given at left 


Ce eee - 


and cheek to make the nose still more 
prominent, and cut out a shallow U across 
the bridge of the nose to accentuate the 
nose tip. 

Now study the photographs and draw- 
ings again to get a clear picture of the 
relationship of nose, cheeks, and mouth. 
Sketch the mouth position and angles on 
the blank. 

Below the cheek bene, toward the out- 
er edge of the face, a large section is cut 
away to emphasize the cheek bone and 
form the line of the jaw. The side view 
in the drawings shows this portion cut 
away, so that the lips project from the 
face proper. From the corner of the nos- 
tril, cut a deep outward-curving crescent 
on each side; then cut down to it from 
the center line of the face, thus forming 
a projecting V area below the nose. Sketch 
in the mouth line again and cut a V all 
along it, making the mouth a long V- 
groove in the shape of a V turning up- 
ward and backward. Cut out just below 
the V to form the prominent lower lip 
and the chin, and shape in the upper lip 
slightly to the nostril. A little wedge of 
wood cut out at the nostril will accentuate 
the size and flatness of the nose. 

Cut away the lower end of the cheek 
crescent at the side of the mouth and put 
in a line or two to represent laughter 
wrinkles or a dimple. Cut ih a little U 
between lower lip and chin, and a long, 
shallow U just above the cheek bone to 
represent the eye socket. The blank will 
now look like the right-hand side of the 
block in the photograph that shows the 
operation of cutting notches to emphasize 
the double chin. Smooth up all lines, put 
a wrinkle or two at the outer edge of the 
eyes, and the face is finished. 

The ears are simple V’s in the shape of 
question marks with a cut-out dot in the 
center. They are (Continued on page 87) 
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OR the many home owners 
who do most, if not all, of 
the general upkeep work 
around their houses, the 
problem of staining wooden shingle roofs 
or shingle side walls is comparatively sim- 
ple. Under average requirements, it is 
not even necessary to use a special shin- 
gle stain. Ordinary house paint, if made 
by a reputable paint manufacturer and 
properly thinned, will prove entirely satis- 
factory, and it has several advantages from 
the standpoint of the amateur painter. 
Much has been written in the past, of 
course, extolling the merits of shingle 
stains, and it is true that at least one man- 
ufacturer has been able to produce a dur- 
able stain of remarkable penetration. Both 
practical painters and paint technicians 
have held for many years that the pene- 
tration of paints and shingle stains into 


new woods was both desirable and neces- 
sary. New technical data and oils that are 
now available are modifying this belief. 


There is strong evidence that future prac- 
tice will be considerably altered because 
of the revised theory that adhesion rather 
than penetration is what is required for 
the successful maintenance of a painted 
or stained surface. 

One exception to the use of thinned 
paint on shingles should be noted. Those 
who live in a warm and humid climate, 
such as that of the South Atlantic and 
Gulf States, may find a shingle stain made 
on a more desirable in 
order to prevent possible mildewing. 

Under all average conditions, you may 
select whatever color of first quality house 
paint appeals to you most. For example, 
a good clear green of nonfading quality 
can be used for the and blinds or 
shutters, if the house happens to have 
them. In there are no blinds, the 
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Cut in at the shingle butts by using a stroke that keeps the tips 
of the bristles well against the bottom edges of the course above 
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HOW TO MIX AND APPLY 


hingle Stains 


By RALPH G. WARING 











































green can be used on the window casings 
and sill. For the sash, use a light ivory to 
increase the amount of light admitted 
through the windows. For the body or 
shingled walls of the house, a very light 
gray may be chosen, 
such as would be made 
from the ivory sash 
paint tinted cautiously 
with a trace of ivory 
black in oil. 

The home owner who 
wishes to mix his own 
colors need buy ivory 
only. This base can be 
tinted as just suggested 
to make the gray; and 
this in turn can be shad- 
ed with a chemically 
pure (c.p.) grade of 
medium chrome green 
in oil to produce a large 
number of soft gray- 
greens of the jade green 
type, which constitute 
some of the most beau- 
tiful greens available. 
Keep a careful record 










It is best to start the job by using 
a flat stroke, run downward, to cut in 
next to the window casing. Wrapping 
paper protects the flower bed. Note 
at left the safety spikes on the ladder 


of what materials you add- 
ed to each gallon of ivory 


base; you may want to 
match the color later with 
another batch. If you do 


not care to mix your~own 
color, buy the prepared paint of the shade 
you desire. 

Regardless of whether you mix your 
own or buy a prepared paint, when used 
on shingles the paint must be thinned 
about fifty percent. The full-bodied paint 
would give the shingles a cheap, “painty” 
effect. For thinning, use an inexpensive 
turpentine substitute or paint-and-varnish 
naptha in the ratio of four gallons of the 
substitute turpentine to one gallon of pure 
turpentine. The genuine turpentine is add- 
ed as a definite precaution to keep up the 
solvency of the composition thinner and 
prevent any trouble which might occur as 
a result of a possible reaction between the 
materials in the paint and the substitute 
turpentine. The latter is used only to re- 
duce cost, since all the turpentine evap- 
orates from the paint film anyway and 
therefore is needed merely to enable the 
stain to be spread easily and to allow the 
film to dry “flat,” or without any gloss. 
High quality paint reduced in this way 
will dry properly, leave the fuzz on the 
shingles intact, display the natural grain 
of the wood, and will wear about three 
years befure need- ( Continued on page 125) 
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TURN BUTTON 


ON WOOD 
BLOCK 


HOLDER 


Good lool 
Cabinets 


IMPROVE YOUR SHOP 
By Hi Sibley 


HESE tool cabinets and tool boxes are designed 

to meet a wide range of needs. In each case in- 
dividual racks and pegs should be arranged to hold 
the tools on hand. Sturdy construction is required 
for the doors and swinging tool panels, and all hinges 
and angle brackets must be heavy, because there is 
considerable weight when the tools are in place. 

A compact carrying case for small tools, such as 
end wrenches, dies, drills, and chisels, is illustrated 
in the lower left-hand view. In the lid, a rod or stiff 
wire prevents the tools from falling out. The front 
is of heavier material than the sides so that it will 
stand the strain when the box is carried by the handle. 

If tools are kept in a damp cellar, they should be 
kept in a cabinet with a snug door. Some mechanics 
place a pan of kerosene under their handsaws to 
prevent rust; others use a self-oiling arrangement. 
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Several of the rings 
Edward Bush, 
Baxter 


Six rings and a brooch 
represent the first efforts of 
17 years old, who is a pupil of Mr. 


INGS, bracelets, and other jewelry 
are quite easy to make from sil- 
ver in wire and sheet form. The 
few tools required include small 

files, a pair of small, pointed pliers, and 
an alcohol blowtorch or a blowpipe for 
use either with gas or an alconol lamp 
The silver used in a ring costs only a 
few cents. It may be purchased in two 
sterling and tin Sterling is 


Maining 


grades, 


925 /1000 pure, the ren 75 parts be- 


ing copper, added to give durability. Fine 
silver is pure and, being much softer, is 
easier to work. It 


is excellent for bezels. 














The bezel for holding 
a stone is bent from 
a piece of silver, and 
the joint is silver 
soldered. It is then 
filed flat on a smooth 
file as shown below 





a better 
opportunity for originality and variety in 
design. Many examples are shown in the 
accompanying photographs, and the sketch- 
es explain the methods of construction. 


Few types of craftwork offer 


Instead of stones in the rings, various or- 
naments, such as monograms and souvenir 
coins, may be used. 

Brooches and bracelets are made in the 
same way as rings. At the top of the fac- 
ing page is illustrated a bracelet with three 
large garnets and four other stones, 
all set with box bezels. In the group 
of rings shown above is a brooch 
with four opals; in this case sup- 
ports are used in the bezels as ex- 
plained later. 

The ring of thunderbird design is 
made of 20-gauge sterling sheet, and 
the stone is turquoise. The thunder- 
bird is an Indian symbol meaning 
“sacred bearer of happiness unlimit- 
ed.”” The eye of the bird, an empty 
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Shaping a finger band on a mandrel. The band in this SPREAD ENDS OPEN 
case is ide of wire like the first type shown in the 
sketches at right. Note bezel and stone in foreground 
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Jewelry Making 


Simplified for Beginners 
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How to make plain and ornamental bezels of 
two types, with and without a stone support 


circle, is made with a nail set. It repre- 
sents “life,” while the circle with a dot in 
the center, which appears directly beneath 
the stone, stands for “spirit.” Instead of 
the stone, other Indian symbols may be 
used. 

The coiled-serpent ring shown in draw- 
ings near the end of the article is modeled 
after some old Roman designs dating back 
to the first century A.D. A portion of the 
wire is bent back against itself and silver 
soldered; then the head is ti'ed to shape 
and the decoration applied by using a small 
chisel or matting tool. The love-knot ring 
is simply three circles of wire. These are 
joined together to form a chain and then 
bent to overlap each other, as shown. 

The operations in making the rings are 
as follows: 

Silver soldering. Known also as hard 
soldering, this type of soldering requires 
intense heat. The solder melts at from 
1,300 to 1,600 deg. Fahrenheit. 

Silver solder is an alloy of silver, cop- 
per, and zinc, and a small amount may be 
made by placing two parts of silver and 
one part of brass upon a charcoal or asbes- 
tos block and fusing the two. Because it 
contains copper and zinc, silver solder will 
melt before silver does. 

In silver soldering, minute pieces of sol- 
der are used, as all that is necessary is to 
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If you live ina small apartment, you may 
be one of the many readers who have 
asked us to suggest some form of inex- 
pensive craftwork that requires no more 
working space than the kitchen table, 






needs few tools, and is comparatively 


noiseless. 


fill in between the pieces to be joined. It 
is essential that the joints be snug fitting, 
because the solder will not bridge a gap. 

For a flux, dissolve borax in water to 
make a creamy paste. It is desirable to 
use what is called ‘“borum junk,” but plain 
powdered borax will serve. With a small 
brush, paint this paste on the joint to be 
soldered to prevent oxidation. Take one of 
the tiny pieces of solder, using tweezers or 
a brush, dip it into the borax solution, and 
place it on the joint. 

Use a blowpipe or torch to heat the 
joint gently until all water has evaporated 
from the borax. Then apply more heat 
until the metal is red-hot. Silver solder 
will run in the direction of the hottest 
part, and for that reason it is advisable to 
keep the flame on or around the joint after 
the piece is red-hot. Be cautious, however, 
to build up the heat gradually, for if the 
flame is applied to the joint at first and 
kept in the one place, there is danger of 
melting the wire. 

Another thing to bear in mind is to keep 
the flame off the solder as much as possi- 
ble, for the piece of solder, being small, 
will melt quickly and ball up; and if flame 
is kept on it in this condition, the zinc, be- 
ing volatile, will vaporize and burn, and 
then the solder will not readily flow. It 
will flow when the entire piece is at the 
correct heat. Keep up a gradual move- 
ment of the flame to avoid overheating and 
burning in any one place. 

In soldering small pieces, such as leaves, 
make a few filings from a piece of silver 
solder. Mix these with a little powdered 
borax and apply a tiny amount to the joint. 
At the instant the filings melt, push the 
leaf ornament against the piece to which 


2NO TYPE 


BIND ENDS WITH WIRE 
AND SOLDER 


| PER ge, SP 
—~< >= 


SPREAD APART FOR BEZEL 


BEND TO GE 





OCTOBER, 1936 


Jewelry work answers these 
requirements and is not hard to learn. 
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UP CENTER, PLACE 
BEZEL AND SOLDER. 


it is being soldered. 
To keep a joint from 
opening up when sol- 
dering another joint 
close to it, paint it 
over with borax cream, 
or use a paste made 
up of yellow ocher and 
water, or jeweler’s 
rouge and water. 
Bezel. Before start- 
ing to make the bezel, 
study the stone to be 
mounted and decide 
what type is desired 
for the ring you are 
making. In most in- 
stances, the bezel with 
a support inside will 
be used. By carefully 
fitting a piece of paper 
around the stone, the 
length of the piece of 
silver may be found. 
Make the bezel a lit- 
tle higher than re- 


quired; then file it down to the re- 
quired height on a smooth file. 
The bezel may be made from a 
piece of 26-gauge sterling or fine 
of these is 
available, two or more small silver 
wires may be twisted together and 
then hammered flat on 


silver, or if neither 


surface. 


Shape the bezel to fit the stone, 
remove the stone, bind with small 
black binding wire, and solder the 
joint. Do not use copper or bright 
wire for binding because the solder 
will stick. (Continued on page 106) 


The bracelet at the left is made entirely of sheet silver 





and wire. The ornaments are formed from twisted wire 
and what is called “shot”—bits of wire melted separately 


on a charcoal block. The three large stones are garnets 


Cutting veins in leaf or- 
naments with tool made 
from a nail set. The sil- 
ver is resting on solder. 
At right: Various designs 


a smooth 
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FILE 
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Three bracelets and a scarf pin. The bracelets are of No. 12 sterling 
wire. A piece 734 in. long is sufficient to form one of them. The pin 
is of twisted wire with a carnelian, and the ornaments are carved ‘‘shot”’ 


ORNAMENTS 


—WIRE 


COILING WIRE TO MAKE RINGS. 
WHEN MELTED THESE RINGS 
FORM UNIFORM SIZE SHOT 
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BUDS (ENLARGED) 






















Applying a bit of silver 
solder on end of brush to 
joint between bezel and 
finger band. Bands are 
made as shown at the left 
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N CONSTRUCTING ship models from 

POPULAR SCIENCE MoNTHLYy plans, I 
have developed several kinks, the most 
useful being a method of clamping the 
hulls for gluing the “lifts” or layers to- 
gether and for carving, drilling, and the 
like. Good carriage clamps or cabinet- 
makers’ hand screws money, and 
even if one has a number of them, there 
are times when it is exceedingly difficult 
to hold the work and simultaneously ap- 
ply the clamps, unless one is blessed with 
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“PUNCH BOARD 
MATERIAL 


Old Punch Board Makes 
Ship-Model Gratings 


A SQT 


provides 


ARE-HOLED punch-board game 
good material for ship-model 
The board is of perforated card- 


gratings 


board, which can be split into layers of 
whatever thickness is necessary, and cut 
to size with a sharp razor blade. By 


carefully filling the holes with transparent 


cement from the bottom, the effect of 
glass may be obtained. Set the grating in 
suitable framework.—H. E. HANKEyY 

vy vy 

liny Turnbuckles , 


for Mode/ Use 









To MAKE miniature turn- Ny 
buckles in quantity, take a Wt 
pi ce of sheet brass about 


1/16 in. thick and cut it to 
a width equal to the length 


O1=Ke, 


of the desired turnbuckle: 
then file E as shown and Enlarged view 
round C and D. Hammer % >F@ss form 
some small copper wire 


slightly to flatten it and wind it in and 
Remove the bent 


out through the slits 
form, cut off the excess wire, hammer 
both end loops flat the other way, and 


apply a drop of solder—J. H. Dopce, Jr 








Universal Clamping Jig 


FOR SHIP-MODEL HULLS 


BLOCKS WITH NAILS 
TO KEEP STEEL RODS 
FROM SLIPPING 


BUCKLES CUP HOOKS 


“lifts” 


three hands or an amiable wife. Not hav- 
ing three hands and being desirous of 
keeping peace in the family, I built the 
special device illustrated. 

It consists of a heavy piece of oak 8 
by 24 by 17% in.; six heavy cup hooks; 
six small turnbuckles; three 14-in. steel 
rods 10 in. long, and several wooden 
wedges. On one face of the board, cen- 
tered lengthwise, a groove 34 in. wide and 
'4 in. deep is cut; and on each of the two 
long edges, three heavy cup hooks are in- 
serted. The groove forms a recess for the 
keel of the model and serves as a guide in 
aligning lifts when gluing them. 


7 How the jig is used to glue the deck on the hull of a 
galleon model. It is equally useful for gluing up the 
or layers of an ordinary “bread-and-butter’” hull 


Although the use of 
swab sticks or applica- 
tors in building ship 
models has been men- 
tioned incidentally in 
various articles, the 
idea deserves to be em- 
phasized. These small 
sticks, universally used 
by doctors and dentists, 
can be obtained at any 
drug store. They are 
excellent for construct- 
ing rail stanchions; for 
half-round moldings on 
the hull, one side being 
sandpapered down; for flagstaffs, oars, 
and similar items. 

A weak point in many ship models is 
the marking of the deck planks. Many 
an otherwise fine model has been marred 
because its builder has ruled off marks to 
simulate deck planks which, if enlarged to 
full size, would be 4 or 5 ft. wide. Keep- 
ing as near to scale as possible, I rule my 
deck planks with a hard pencil, applying 
just enough pressure to indent the wood 
slightly. Then I lightly sandpaper the 
surface and apply a light coat of varnish. 
The indented pencil lines show faintly 
through the varnish—F. M. MEALs. 


WOODEN 
WEDGES 


Realistic Lifeboat Covers Cut from Calfskin 


ReAListic covers for the lifeboats on 
model steamships may be made from 
sheepskin or calfskin of the kind used for 
the heads of drums or banjos. The bro- 
ken heads can be obtained for next to 
nothing at any music store where instru- 
ments are repaired. 

Cut the pieces to the correct length and 
a little wider than the boat to be covered. 
Soa’. them in warm water until soft and 
pliable, wipe dry with a cloth, and hold 
in position on the boat by wrapping with 
thread. Place on the back of a stove or 
on a radiator overnight to harden and dry. 
Then cut the covers to the proper shape 
with a sharp knife or small 
Burn the holes with a hot needle or wire 
of the right size and sew in the cords that 
hold the covers in place. No paint or 
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BOAT WITH COVER LASHED ON FOR 
DRYING AND SHRINKING 



































L 
FINAL APPEARANCE 


After the cover has been shrunk, the edges 
are cut to imitate very tightly pulled canvas 
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finish is needed as the color is a perfect 
imitation of canvas. 

The material is also excellent for imi- 
tating the canvas used as a windbreak on 
a steamer’s bridge rails—OtT1s Woop. 


Wire Rings Serve as Very Small Deadeyes 
A ‘y 


WHILE constructing a very small model of a traw- 
ler, a firm specializing in marine models was con- 
fronted with the problem of making deadeyes about 
1/16 in. in diameter, and the following method was 


found to be satisfactory: 


Rig up the masts and run shrouds and stays as if 
glue or cement two small rings 
of the desired diameter to the shroud or stay, out- 
board; glue or cement a thread to the outside of each 
cut away the shroud or stay between the rings, 
being careful not to cut the two outside threads (or 
leave it in place for extra strength, if desired); add 
a center thread to the deadeye if the shroud has been 
cut; fill the center of each ring with cement or glue; 


not using deadeyes; 


ring: 


and paint the deadeyes black. 








FOR BLUEPRINTS OF TESTED SHOP PROJECTS, TURN TO PAGE 838. 
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The three steps required to make 
the wire rings into neat deadeyes 
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Above: Soaking the inked plate in water; then all 
but the dots of the half tone are brushed away. 
At right: Making the tub of plywood for etching 


N MAKING your own half-tone 
screen as described last month 
(P.S.M., Sept. ’36, p. 76), you have 
carried out practically the same op- 

erations required for printing an actual 
half-tone negative on a sheet of zinc; 
therefore this part of the work will be 
quite easy. 

First you will need an acid-proof tub 
or tray for etching the zinc. While an 
ordinary developing tray could be used, 
it would not be very efficient. A tub such 
as the one illustrated can be made of ply- 
wood very cheaply. It is 3 by 14 by 33 
in., and the ends are boxed in to prevent 
splashing the acid. All joints are put to- 
gether with waterproof casein glue, and 
it is finally given several coats of asphalt 
varnish, especially on the inside. Nail a 
wood rib across the bottom so it can be 
rocked. Hand rocking of the tub is satis- 
factory when only a few half tones are to 
be etched, although if desired a power 
drive may be added later on as shown in 
a photograph near the end of this article. 

Sensitizing the zinc plate. After cutting 
a sheet of engravers’ 16-gauge zinc to a 
slightly larger size than the half tone calls 
for, polish it well with pumice and water 
applied with a piece of felt. Rinse well 
and cover with albumen sensitizer pre- 
pared according to the directions given in 
the preceding issue. Drain this off several 
times to remove all of the water. The 
sensitizing must be done without allowing 
air bubbles to form, and care should be 
taken to see that there are no specks of dust. 

The sensitized zinc will dry more evenly 
if it is slowly whirled over a gas burner. 
The whirler shown is made of two lengths 
of heavy wire with the ends soldered to a 
roller-skate wheel. The movement of one 
finger will keep the wheel revolving. The 
whirler should not be revolved fast be- 
cause this would result in a very thin coat 
of albumen. When placing the zinc under 
the negative, be careful not to scratch the 
sensitive surface; also see that they are 
both of room temperature, to prevent 
sweating which would result in sticking. 
If the exposure is incorrect, take particular 
pains to remove all of the old albumen 
with pumice. 

Exposing the zinc plate. This is done 
as described in detail last month. The 
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plate is then “inked up” 
in the same way as the 
glass checkerboard 
screen, except that in 
this case what is known 
as “etching ink’’ must 
be used. The coat should 
not be so heavy that 
you cannot faintly see 
the zinc throughit. Then 
develop the inked plate 
with water as you did 
the glass screen, and 
dry with an electric fan. 
In developing, do not 
rub so hard with the 
tuft of cotton that the 
ink will be smeared. If 
the plate does not de- 
velop easily, it was 
overexposed. 
Protecting the plate. 
To prevent the fine 
dots from being cor- 
roded or undercut by the etching acid, it 
is necessary to treat the plate with dragon’s 
blood powder. (Finely powdered ordinary 
rosin or asphalt may also be used; they 
melt more quickly when the plate is 
heated, but are not considered as good.) 
Cover the plate with the red powder, 
shake off the surplus, and with a camel’s- 
hair brush gently remove any powder ad- 
hering to the bright metal between the 
dots. Holding the plate with pliers, heat 
it ove a gas burner until the dragon’s 
blood melts into the ink and takes on a 
slightly glossy appearance. Coat the back 
and edges of the plate with asphalt 
varnish, and it is ready for etching. 
Etching. For the etching bath, mix 1 






HOW TO LEITCH 


» Half- lone 


Hneravings 


By KENNETH MURRAY 











By using a whirler over a gas burner, the 
sensitized zinc will dry much more evenly. 
The plate should be held at the angle shown 
above when repowdering after the first etch 


oz. commercial nitric acid with each 30 
oz. of water used; it can be strengthened 
with more acid later. Dip the zinc plate 
in water, then lay it on the bottom of the 
tub. When the latter is rocked, the acid 
will flow evenly over the plate, eating into 
the metal not protected with ink and 
dragon’s blood. Occasionally it will be 
necessary to clean the surface by brushing 
very lightly with a fine-haired brush. 
When the plate appears to have been 
etched to a noticeable degree, rinse it in 
water and examine with a magnifier. If 
the metal around the dots has been eaten 
away by the thickness of a razor blade, it 
is ready for repowdering with dragon’s 
blood. This is to protect the sides of the 
dots from the acid. Cover the plate with 
the red powder, (Continued en page 90) 
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ECAUSE its inner workings are completely concealed inside 
B a metal cylinder, it is difficult to tell whether a car’s oil 

filter is too badly clogged to operate properly. However, 
a simple test that will give some idea of its condition can be 
made by feeling the filter casing after the motor has been run 
for several minutes to insure a steady flow of oil. If the filter is 
warm, it is working properly; if not, the probability is that it is 
partly clogged and a trip to the service station would be advisa- 
ble. This test should be made shortly after starting the motor 
and before the engine heat has warmed the filter—W. C. F. 


Reflector Gives Light 
for Reading 


FoR READING, making repairs, or 
studying a map at night the usual car 
dome light affords poor illumination. 
To overcome this, I cut a fifteen-inch 
metal disk from the bottom of a five- 
gallon oil can, painted it white, drilled 
a hole in its center and mounted it over 
the center of the front seat with a 
screw driven into one of the wooden 
bows in the car top. When I need 
light, I simply turn the car spotlight 
so its beam comes through the wind- 
shield, strikes the disk, and is reflected 
downward.—kK. F. K. 


Rubber Hose Nozzle 
Aids in Car IV ashing 


Cakep mud can be removed from a car 
body and fenders without danger to the 
finish by using the easy method illustrated. 
Cut a sheet of rubber about six inches wide 
and sixteen inches long from an old inner 
tube and, after removing the nozzle from 
your garden hase, wrap the rubber strip 
around the hose so that it overlaps the end 
about three inches. Fasten it with a strip 
of friction tape. With a small amount of 
water running through it, the rubber coil 
will take off the mud easily—A. H. W 


One of These Timely Suggestions, 
Contributed by Other Readers, May 
Help You To Solve a Vexing Problem 


In Driving or Caring for Your Auto 





Six Kinks for Car Owners 


If the filter casing 
warms up promptly, 
the filter is not 
clogged 


REFLECTING 


A metal disk fastened to the ceiling of the car re- 
flects a beam of light thrown by outside spotlight 
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Tube rubber rolled around hose removes mud 


Long Iron Bar Locks Trailer’s Wheels 












Trailer wheels are 
locked securely by the bar. For spoke wheels, a 


this simple device 
The drawingshows 
how it is adapted 
for spoke wheels 


From a long iron bar and 
\ two heavy padlocks you can 
make an effective lock for a 
trailer. Passed between the 
body and the springs, through 
the wheels, and padlocked at 
each end, the bar will make it 
impossible to move the trailer 
more than a few inches. If the 
trailer has solid disk wheels, 
a narrow slot can be cut 
through each wheel to receiye 


forked bar, similar to that 
shown in the drawing, can be 
used.—H., S. 





























Holes in Pump Handle 
Hold Valve Parts 


By DRILLING small holes in each end of 
your tire-pump handle, you can provide 
yourself with a handy storage place for 
spare tire-valve cores. The holes, drilled 
about a half inch deeper than the over- 
all length of the valve cores, can be 
plugged with small corks as shown in the 
illustration below.—E. J. N. 








HOLE BORED IN 
END OF HANDLE 


ADDITIONAL 
HOLE 


CORK TO 
PLUG HOLE 


Protect Car Finish 


To protect the rear body surfaces and 
fenders on my new car from _ pebbles 
thrown up by the rear wheels, I have in- 
stalled sheet-metal shields under each end 
of the bumper. These shields, made of the 
same weight metal as the fenders and 
painted to match, deflect any sticks or 
stones to the road.—C. B. P. 





Shield attached to bumper deflects pebbles 
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“NEWS COMES FIRST,” says Miss Helen 
Nolan, reporter, “eating, second. So I turn to 


Camels. Food tastes better and digests easier.” 


oe 





HUMAN COMETS. Hugo and Mario Zacchini disappear into a monster can- FIRST in the gruelling Albany-New York 
noh. A flash!—a crash!—and they hurtle into distant nets. “Mario and I Outboard Marathon! Clayton Bishop says: 
both smoke Camels,” says Hugo. “Camels keep digestion working smoothly.” “Camels are a swell aid to digestion. 


PEOPLE CAN MEET TERRIFIC STRAIN —YET ENJOY GOOD DIGESTION. 
SMOKERS SPEAK FROM EXPERIENCE WHEN THEY SAY— 


“ae | gertroug Sake — — Qruele Cunels \" 


© 1936, R. J. Reynolds Tob. Co., Winston-Salem, N. C 


— life bombards us all with a 


thousand and one little jars, shocks, and 


; nervous irritations. The strain tells on diges- 
a tion...slows down the flow of digestive fluids. 
‘ And it is to Camels that one naturally turns 


-_ \P to put more enjoyment into eating. As you 
seal aN enjoy your Camels at mealtime, the flow of 

digestive fluids speeds up...alkalinity is in- 
Camels are made from creased. You feel at rights with the world! 
oy ee eee oe Camel’s invigorating ‘‘lift”...Camel’s aid to 
TOBACCOS —Turkish ' i di 5 ; 

; ee. i af igestion...Camel’s matchless taste and fra- 
and Domestic —than any A Taare es 
grance—all these are yours when you make 
Camels your cigarette. Camels set you right! 
And they never get on your nerves. 


other popular brand. 
























A cut-film tank with home- 
made reel used when it is 
necessary to develop roll 
film. The reel parts were 
cut from an old radio panel 


N ANY amateur photographers have 
4 both cut-film and roll-film cameras, 
but hesitate to get a developing tank for 
each because of the cost. To make one 
tank do the work, the author devised an 
adapter to develop vest-pocket roll film 
in a cut-film tank measuring 35g by 5% 
by 514 in. deep. Larger films could be 
developed in a proportionately larger tank. 
The accompanying diagram shows the 


method to follow for other sizes of film 
and tanks 

The cost was only a few cents as the 
main parts were made from a discarded 
in. thick, two 


composition radio panel 





WRINGER ROLLER MAKES 
HIGH-GRADE SQUEEGEE 


HIGH-GRADE squeegee rollers for photo- 
graphic use are expensive, but an excellent 
substitute can be constructed as shown 
above. For this purpose I obtained a wash- 
ing machine wringer roller and two ball 
bearings for seventy-five cents. The roller 
is the soft type, 214 in. in diameter and 
12 in. long. The frame is made from sheet 
iron, cut, folded, and reénforced with a 
piece of strap iron across the top. The 
bearing housings are brazed to the frame 
ind the handle is bolted on.—R.S. WERNER. 


ESTIMATING EXPOSURE TIME 


WHEN you are using a camera with a 
ground-glass back, a reliable method of 
determining the exposure time is to re- 
duce the opening until the image 
can just be seen clearly. One second will 
be a normal exposure for this setting, and 
other diaphragm openings can be figured 
in proportion —E. V, B. 


“stop” 


Q> 








REEL ADAPTS CUT-FILM TANK FOR DEVELOPING ROLL FILMS 
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nickeled safety pins, a rub- 7 —— —w 
ber band, and eight small C 8 A D c B 8 


SCTeWS. 

A pattern of the reel is 
first cut out of heavy card- tank: be 
boardandgluedtogetherwith AB 
strips of paper to the shape 
and size of the tank. A strip 
of film or protecting paper of equal 
length is fastened in the notches to de- 
termine if the notches are correctly stag- 
gered. If the film lies in the notches with- 
out buckling, it is safe to use the patterns 
for the actual layout on the composition 
panel. 


A reel for vest-pocket film and diagram for 
figuring other sizes: ab 
inside width; AX 
ab minus 9 


AY-=angular film width plus 9/32; AY'=AY 


inside length of 
inside height; 
16 in.; BC=be minus 9/16; 





The main frames are cut out, and all 
corners and edges rounded with a file to 
prevent scratching the film. Next, the end 
braces are cut and grooved in an X-shape 
with a hack saw. These are then fastened 
to the main frames with eight machine 
screws about '4 (Continued on page 96) 


CHAIN “TRIPOD” KEEPS CAMERA STEADY 


TEEDLE-SHARP 

snapshots instead of 
blurred pictures may be 
made at exposures up to 
one-half second by pro- 
viding a miniature cam- 
era with a simple chain 
“tripod” such as is often 
used by professional 
news photographers. 
Lenses of slower speed 
may also be made to 
compete comparably with 
superspeed lenses. By giv- 
ing 1/10 second with an 
F/6.3 lens, for instance 
you get an exposure 


7% 


equal to 1/20 second at F/4.5. A quarter sec- 
4.5 will give you as fully exposed 
negatives as 1/20 second with an expensive 


ond at F 


F/2 lens. 

The materials needed are 2 
links; 
short bolt to fit 
for the bolt. 
will bring the vertical 
of the camera. 
link of wire 


part near the 


To use the device, merely adjust the camera 


Method of fastening the 
chain to a small camera 


yd. of sash 
chain or other light chain, preferably with flat 
an iron angle, a few inches of wire, a 
the tripod socket on the 
camera, and a wing nut or two ordinary nuts 
Select an angle of a length that 
center 
The chain is attached with a 






— 


sewn. 


to the eye, step on the chain, and hold the 


chain taut by a steady upward pull on the 
By bracing the elbows at the sides, 
the camera is rigidly supported.—K. M. S. 


camera. 





Exposures up to half a second may be 
made without blurring if the camera is 
supported in this way by stepping on 
the chain and pulling steadily upwards 
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ODAK DUO is ideal for the miniature camera enthusiast. 

It has all the advantages of a small, pocket camera .. ; 
economy, convenience, short focal length—yet it yields a 
larger picture: Makes sixteen 15$ x 2'4-inch pictures on a 
roll of 620 Kodak Film . . . actual picture size above. 

With the high-speed Kodak Duo Six-20, there’s no need 
for posing. The Compur-Rapid shutter, with speeds up to 
1/500 second, stops action—covers any exposure re- 
quirement. The crisp, keen /.3.5 anastigmat lens lets you 
, make snapshots in almost any light—even at night, with 
Kodak ‘‘SS”’ Film and 
Mazda Photoflood bulbs. 
Complete with depth-of- 
focus scale... optical find- 
er—price $57.50. At your 
dealer’s. 


KODAK MINIATURE 
ENLARGER, MODEL B 


Ideal supplement for the Duo. 
Makes enlargements from Duo 
negatives up to 16 x 21 inches. 
Paper cabinet base optional. En- 
larger, Kodak Anastigmat /.4.5 
lens, masking paper holder, iris 
diaphragm, magnification scale, 
exposure calculator, $82.50. 
Without diaphragm, $67.50. 
Paper cabinet base, $10. 
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CHOOSE THE RIGHT 
FILM Kodak Verichrome 
Film is an excellent all- 
around picture maker. Has 
great latitude, guards you 
against exposure errors... 
Kodak Panatomic, extreme- 
ly fine-grained, designed 


a (6 





especially for miniature 
cameras. Makes striking en- 
largements ... Kodak “SS”’ 
Panchromatic— extra speed 
for difficult pictures. Com- 
pletely color-sensitive. Ideal 
for snapshots at night with 
Mazda Photoflood bulbs. 





FREE 


Name 


City 


a booklet you'll want 


Gives complete information 
about miniature Kodaks and en- 
largers. Write today ... Eastman 
Kodak Company, Rochester, N.Y. 


in your photo library 





Address 





State 
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FORD BOND 
TOOK THIS TIP! 


BOY! REHEARSAL ALL DAY. 
BROADCAST TONIGHT. THEN 
THAT MIONIGHT RECEPTION! 








YEAH! WITH 
HARDLY 
TIME TO 
SHAVE! 








AND AM |} FED UP 
ON THIS TWICE-A- 
DAY SHAVING 
BUSINESS 


n 





WHY DON'T YOU 
GET WISE TO 
COLGATE RAPID- 
SHAVE CREAM? 
ITS SMALL- 
BUBBLE LATHER 
GIVES AN AILlL- 
DAY SHAVE! 








COLGATE RAPID- 
SHAVE CREAM makes 
tiny bubbles that 
get clear down to 
the skin-line. Its 
rich soap film soaks 
your beard soft at 
the base. Makes your 
shaves last longer. 


MOST LATHERS are 
made of bubbles too 
big to get to the 
base of the beard! 
Air pockets keep 
the soap film from 
reaching the whis- 
kers. So the beard 
is only Aal/-wilted. 


















FOLKS, I'M 
HERE TO TELL 
YOU THERE'S 
NOTHING LIXE 
COLGATE 
RAPID-SHAVE 
CREAM FOR A 
SMOOTH, SOOTHING 
“SKIN-LINE”’ 
SHAVE THAT 
| WITH YOU! 























COLGATE ‘’SKIN-LINE”’ 
SHAVES LAST 





100 SHAVES 


AOs GIANT Tune 


200 SHAVES 














to work. 
many of the small odds and ends that are re- 
quired. For this reason we have prepared con- 
struction kits 
way 
variety of accurate and beautiful models. 


There are small, 
just beginning 
large, 
who have progressed beyond that stage. A 
complete assortment of materials is contained 
in each of these construction kits. 
amount of preliminary shaping has been done 
on many of the hulls, and the other mate- 
rials are of such sizes and shapes as to make 
it easiest for you to transform them into their 
finished form. 
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Model of the Great Re- 
public, famous clipper 
ship. A duplicate of 
this can be built from 
the materials in our 
construction kit 4S 


ay 
oa 








ak RS OS 


P- 
mak, 


Our Construction Kits 


Make It Easter to Build Models 


UILDING a ship model is much easier if 
you have the right materials with which 
It is difficult, however, to obtain 


containing everything in the 
of raw materials needed to construct a 


of vessels are listed below. 
simplified models for those 
this fascinating hobby, and 
fully detailed scale models for workers 


Many 


types 


A certain 


In addition to the ship model kits, two 


whittling kits are available for those who wish 
to take up that hobby; also two completely 
machined and ready-to-assemble kits for mak- 
ing pieces of furniture. Full-size blueprints ac- 
company each ship model kit, and all neces- 
sary instructions are given with the others. 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 2014-in.....$7.40* 
D. Spanish galleon, 24-in............cee+ 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartford, steam-and- 
sail sloop-of-war, 33'%-in. hull........ 8.45* 
Q. Privateer Swallow, 12%-in. hull.... 4.95f 
V. Clipper Sovereign of the Seas, 20%-in. 
RMN atilin caticcipeives Stdnatdammnabddanadmatnatebalen 4.95t+ 
Y. Trading schooner, 17'%-in. hull...... 4.90T 
2S. U. S. Navy Destroyer Preston, 31%-in. 
ED -niiscnikihiahianbiinahaasgigasmaiibensnaaanaiies 5.95* 
3S. Constitution (“Old Ironsides’), 21-in. 
DONUT. sadceeskinsiennincmittiarendedooedatseadeineasenia 6.50* 
4S. Clipper ship Great Republic, 31'%4-in. 
DOONI  esii ish acca sta tasisaiiesianeudsadindciunnanulimmmatsivcse 8.40* 
5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, \% in. scale, the 
hull being 205 in. long...........00eee 4.95* 





KIT 2M—Ocean freighter, 14 in. long 


MODEL-OF-THE-MONTH KITS 



























M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6%-in. .75 
©. Liner SS. Sh. Losds, U2 -ii....ccccccccse 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 
MEG” OMI. acxstnaisestagiaisadeciadaibcaseces .50 
Z. H.M.S. Bounty, 114 <it......cccccoscces 1.50 
1M. Show boat, illuminated, 14-in......... 1.50 
2M. Ocean freighter, 14-i1.........ccccssese 1.50 
3M.Yacht Nourmahal, 8%-in.....0.00. seer 1.00 
SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J- Clipper ship Sea Witch, 13-in........ 1.50 
MISCELLANEOUS i: 
No. 4. Solid mahogany book trough 22%4 7 
in. long, 9% in. wide, and 243 in. high over all. 
Ready to assemble, with finishes spesonsnasestes 5.30* 


No. 5. 
with one drawer, 


No. 7. 


; No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, instructions, e€tc.........0+6 1.00 


Note: 
Canada, add SO cents to all prices marked with 


asterisk a and 25 cents to all prices marked with a 


dagger (7). 


Solid rock maple hanging wall rack 
19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.35" 
Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included................:00++ 1.50 


If you live west of the Mississippi River or in 


an 





Popular Science Monthly, 
353 Fourth Avenue, New York, N. Y¥. 
Please send me C. O. D. Kit.. 


I will pay the postman the price > howe, suse 
plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.). 


Name 





Address 





I  cdicciiciintciatacicisceustiienli’ I iinssieuencnniitintine on 
(Print name very clearly.) 

If you prefer to send your remittance with 
this order, we will pay delivery charges. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. 
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MAPS DECORATE SPECIAL 
GIFT WASTEBASKETS 


HIS unusual and decorative oval waste- 
basket, made by Dorothy Browne, of 
Monrovia, Calif., was designed for an individ- 
ual couple. One side has a map of the native 
state of the wife, the other of the husband’s. 
Such a basket is easy to duplicate. In fact, 
if a form is made several baskets can be turned 
out quickly, and each decorated appropriately. 
Heavy pasteboard is bent around the oval 
form, and the butt joint is secured with tough 
gummed paper or tape on each side. Paper 
is preferred as it forms a smooth joint. If, in 
bending, the pasteboard has a tendency to 
crack, steam it where the most abrupt curve 
occurs, and bend very gradually. 

The bottom, of the same material, is set in 
over a pasteboard strip. After the joints are 
dry, remove the form and apply the paper 
covering. Brush the paste on the pasteboard 
and smooth the paper over it. Orange paper 
is an effective color for the outside, setting off 
the maps to good advantage. The latter are 
clipped from an inexpensive atlas, or pur- 
chased in the single sheet. 
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REPRESENTING 
SOME PLEASANT 
INCIDENT IN LIFE 
OF RECIPIENT 
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JENTYNE’S AN AID TO BEAUTIFUL TEETH. rx. 
plorers marvel at the strong, white teeth of savages—their teeth 
are kept healthy by foods that require plenty of chewing. Our 
soft, civilized foods give teeth and gums too little exercise. 
That’s why many dentists recommend Dentyne as a daily health 
habit. Its firmer consistency invites more vigorous chewing — 


keeps mouth tissues firm and healthy — teeth sparkling white. 


YOU NEVER TIRE OF DENTYNE 


haustible—A delicious, aromatic taste that’s just indescribably 


Its gvoodness is inex- 


good! For many discriminating men and women Dentyne is 
the only chewing gum. They appreciate its superior quality — 
its delightful, /asting flavor — and the smart flat shape of the 


package that slips so neatly into pocket or purse (a feature 






exclusively Dentyne’s). 


Keeps teeth white — 
mouth healthy 


DENTYNE 


DELICIOUS CHEWING GUM 


MonTHLY when answering advertisements in this magazine. 85 




































Keep eyes Young 


WITH 


GOOD LIGHTING 


There are only two important things 


to know about the lamps you pur- 


‘ hase see 


First, be sure the lamps are of ade- 
quate wattage for comfort seeing. Bet- 
ter light will protect your eyes from 
strain and fatigue. If your eyes are 


defective now, see your Eyesight 


Specialist at once. 


Second, be sure you get Westinghouse 
Mazda Lamps. 


ahead, for these lamps are 


You'll always be 
money 
rigidly tested to give you more light 
for your money. And today Westing- 
house Mazda Lamp prices are the 


lowest in history. 


For an interesting new book entitled 
“Light in the Home,” write Westing- 
house Lamp Company, Dept. E-10, 


150 Broadway, New York, N. Y. 


LOOK 


for the 
Westinghouse 
emblem before 


you buy lamps. 








By 






The model as it 
appears from be- 
low; and, at the 
right, the parts 
before assembly 









WHITTLED MODEL 
OF A 


Trim- Looking 


abin Monoplane 


XCELLENT performance and refine- 
ment of detail throughout are the 
chief characteristics of the so-called 
‘Luscombe Phantom” cabin monoplane. The 
roomy cabin of this trim-looking ship seats 
four passengers comfortably and has an un- 
obstructed door on each side. A 145-h.p. 


Super-Scarab engine gives a top speed of 
168 m.p.h.; wing flaps allow a landing speed 
f ft., the 


of 45 m.p.h. The wing span is 31 











WHEEL STRUT 
TIE-ROO 









length is 21 ft. 6 in., and the gross weight 
1,950 lb. Although the original plane is 
made entirely of metal, a nodel can be easily 
made from nineteen pieces of wood—eleven 
braces. 


main pieces and eight small The 
model is constructed on a scale of 3 in. 
equals 1 ft. 

The tail mounting of the model differs 
from others because the horizontal unit is 


placed above the fuselage. 


LANCING 











STABILIZER 
+ BRACE (MAKE 2) 


MATCH STICK) 


| 
{SPLIT SAFETY- 










BUILD UP WITH WOOD OR CUT FROM 
ONE PIECE OF THICK CARDBOARD 





VERTICAL TAIL 
(METAL OR 
CARDBOARD) 













RIZONTAL TAIL 
METAL OR CARDBOARD) 





SS 
PROPELLER (METAL) 
a eae sae 
























al . 





A 
FUSELAGE BLANK, 1% x 1%9'x 7" 

















wr ters = rl LEFT STRUT 
WING BLANK, %"x2"«12" (wood) 
Vig’ SQUARES 
0 4 2 3 4 5 6 7 8 
ee set Sa Bisse 2 eet . RSESeiaethieetnae 
Scale in Inches 
Go tae sae nme sats oe Sao 





Three views of the assembled model and details of the parts. Paint the entire plane canary 
yellow, add the trim in dark green, and use black for the windows, tires, and cowl openings 








POPULAR SCIENCE MONTHLY 








2 
6 
a 
* 





























WHITTLED CARICATURES 


(Continued from page 73) 


set a little back of the center of the block, 
looking at it from the side, and are roughly 
in line with the nose and about the same 
length. 

Paint the face with oil colors—red for the 
lips, flesh color for the face, heightened with 
a touch of red on the cheek bones and nose, 
blue eyes with a black pupil, and brown eye- 
brows and fringe of hair. 


HESE particular heads are made mov- 

able. Find, or whittle, an elongated 
wooden bead for the neck, and hollow the 
head slightly at the base to form a socket for 
one end of the bead. The shoulders are hol- 
lowed similarly to act as a socket for the 
other end. A piece of round elastic is locked 
into the head by a plug driven into a drilled 
hole at the base of the socket; then the elastic 
is fed through the bead and the socket in the 
shoulders, to be pulled up tight and knotted 
or held by a plug in a depression below. 

For the shoulders take a block 14 or % in. 
thick, 1 in. wide, and 2% in. long, and draw 
on it the outline. Form the socket at the 
center of one edge, then whittle down toward 
both ends to slope the shoulders, and round 
off toward front and back. Remove some 
wood away from the chest to make the folded 
arms stand out. Cut V’s along the arm line 
and a few thin V’s to denote creases at the 
elbows and shoulders. Color in oils as before, 
blue for the vest, with red buttons and em- 
broidery, and white for the shirt. 

Such a figure can be used for decorating the 
top of a book end, a tie rack, an inkstand, pa- 
per weight, bottle stopper, or for countless 
other purposes. In the case of a bottle stop- 
per, the shoulders should be narrowed con- 
siderably. 

These heads can be varied in expression al- 
most endlessly—in fact, even if you make 
two as nearly alike as you can, some differ- 
ences in whittling or coloring will make them 
look decidedly different. The three little heads 
in the first photograph, for example, are all 
exactly alike except for the mouth shapes and 
incidental details. Tony at the left wears a 
hat and has shaggy hair painted on. This par- 
ticular hat is turned on a lathe, the top of 
Tony’s head is cut off, and the hat glued on. 
Other hat shapes are given in the drawings, 
including the topper, the Irish conical hat, the 
fedora, the derby, and a peasant cap. To form 
a woman’s shawl headdress, simply outline 
the face and hair lines by cutting them a little 
below the surface and paint in appropriate 
colors 


HESE suggestions likewise apply to the 

side faces in the first photograph, except 
all dimensions crosswise of the face are short- 
ened. In these heads, also, the side view of 
the nose becomes more important. Ears are 
usually more sharply delineated, and the dim- 
ple moves around to the side of the cheek a 
little more. Outlines of a face can be sawed 
or whittled from a thin piece of wood by fol- 
lowing the patterns in the drawings, then fin- 
ished with a few knife cuts in a somewhat 
similar manner to the Scotties described in a 
previous issue (P.S.M., Feb. ’36, p. 63). Other 
good examples of caricature are the faces of 
Skipper Sam’l (P.S.M., July °35, p. 63) and 
Mere Marthe (P.S.M., Dec. ’35, p. 68). 


SCREW DRIVER HOLDS BOLTHEAD 
WHILE NUT IS TIGHTENED 


Ir 1s frequently necessary to tighten a ma- 
chine bolt in a corner where there is insuffi- 
cient room to use a wrench. If a small slot is 
filed or cut in the head with a hack saw, a 
screw driver can be used to hold the head 
while the nut is being tightened —W. PHatr. 











AGIC is bread and butter to me. I 
earn my living by mystifying the 
publie with such famous illusions as the 
apparently disembodied and living head 
of a woman. Yes, I’ve amazed and baffled 
millions of theatre goers the world over 
with this trick and many others. But the 
tables were turned the other day at the 
Gillette factory in Boston. I was the one 
who was amazed and baffled during an in- 
spection tour of this truly marvelous plant 
where Gillette Blades are manufactured. 
I found sheer mechanical magie —won- 
ders I can’t explain—on every floor of this 
scientific factory. I stood wide-eyed with 
astonishment as I watched the operation 
of the automatically controlled furnaces 
in which Gillette steel is hardened. On 
each furnace is a magical black box. In 
this box is a steel strip of exactly correct 
hardness for perfect razor blades. 
Then—as the steel in process passes 
through the furnace it must match this 
bellwether strip for hardness. If the slight- 





Mystifying the Man 
who Mystifies the Public 


By Blackstone, World’s Foremost Magician 


est variation occurs — presto chango!—the 
temperature in the furnace is automati- 
cally raised or lowered to bring the steel 
to the exact required temper. 

No less mystifying is a device that 
‘sees” through steel. Every coil of 
Gillette steel is submitted to this search- 
ing test. No hidden flaws can escape. 

And I was amazed to discover that the 
edges of the Gillette Blade are so sharp 
that they are positively invisible. I was 
unable to see them even with the aid of 
the most powerful microscope. 


I could write on and on about the mar- 
vels I saw. But summing it all up—when 
the scientific wonders in this plant can 
mystify a professional magician—isn’t it 
natural that the Gillette Blade shaves 
stubborn bristles with magical ease? I am 
convinced that every Gillette Blade shaves 
you in perfect comfort because every 
Gillette Blade is itself perfect. It’s a 
mystery to me how any man could shave 
with any other blade. 


‘ 


With these important facts before you, why let anyone deprive you of shaving 
comfort by selling you a substitute! Ask for Gillette Blades and be sure to get them. 


GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS. 
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The World’s Finest 
Home Workshop Saw— 
made for the man who 
won’t be satisfied with 
anything but the best. 


The kind of craftsmanship you wish 
to turn out has a good deal to do with 
the grade of saw you buy. Fine tools 
help fine work. In these new De Luxe 
Saws, you get Disston steel and Disston 


workmanship of the same high stand- 


ards, same guarantee, as the famous 

Disston Circular Saws used by the 

world’s leading lumber mills ! 

Cross-Cut — Rip — Combination 
6°°¢ 49" hole) $2.40 8" (19, 56°", 34 hole) $3.20 
7°*(19" hole) $2.80 10° (5¢", 34“*hole) . . $4.05 
Hollow Ground c ‘ombination 

6''¢ 14" hole) $3.90 8''( 19", 56 ‘ hole) $4.90 

( hole) $4.40 10" (54, 34 holes ° $6.20 


Ask at your dealer’s, to see these 
saws. Made of finest Disston steel! See 
the high, smooth finish of the blade. 
Note the accurate fitting. Feel the 
keen teeth. They hold their cutting 
edge. You will realize that these fine 
blades mean easier and more accurate 
You will want better 
help you do work. 


these 
better 


cutting. 
saws to 













This Disston Manual, 
Free—tells how to 
choose, use and care 
for fine tools. 200 
illustrations. 


MAIL THIS 
COUPON TO: 


HENRY DISSTON 
& SONS, INC. 
1010 Tacony 
Philadelphia, U.S. A. 


Send me free copy of “Disston 


Saw, Tool and File Manual.” 
Name....... ae aT ee ER 


Address 











Shop Guideposts 


ELIABLE 


blueprints are the best guide- 


posts you can have in your home work- 


shop. Ever since 1922, 


PoPpULAR SCIENCE 


Mon THLy has been providing its readers with 
authoritative drawings at a nominal price. 


This service, the first of its kind, 


steadily, 


has grown 
and a large number of projects are 


now available. Send a self-addressed, stamped 


envelope for the complete list. 


The blueprints, in most cases, are printed 


on 15 by 22-in. sheets. 


In ordering, it is necessary to give only 


A partial list follows. 


the 


numbers that are printed in italic type imme- 


after the titles. 


RADIO SETS 


All-Wave Portable (battery), 217-R 
Amateur Short Wave Receiver, 155.... aa 
Amateur Radio Transmitter, 183-184............ 
Five-Tube Short Wave (A.C. or D.C.), 223 
Full Electric Headphone Set, 130.................0.. 
One Tube (battery operated), 103.............0 
NID Sis, ines tatiicsirnseiescnininctainanentanian 
Short-Wave Converter Unit, 137.............:::c000+ 


FURNITURE 


I oceania 
Child’s Costumer, iabslanilies 
Colonial Writing Desk, 21........ 


diately 


ES rane 
End Table, American Empire, 241A ae ates 
Fireside Seats — and metal), 266A........ 


Flat Top Desk, adiaideiccnceai 
Floor Lamp wo ng Tripod ‘Base, 243A. 
Gate-Leg Table with Round Top, 24 hee 
Hanging Wall Cabinet, Colonial, 280A........ 
Kitchen Cabinet, 5 
Lamps, Three Modern, 97.......... 
Magazine Rack, Ladder-Back Style, 
Mirror Frame, 20 by 30 in., 246A 


250A... 


Modernistic Book Ends, Low Stand, and 
Bookshelf, 100.............. ; iclatsandada 
Sewing Cabinets, Two, 31.. ‘ 
Smoking Stand, Modern, 238A.......... 
Stool, Scoop-Seat, 242A.............. , 
Stool, Upholstered, 240A............... : 
Table, Four-Leaf Card, 239A 
Tables, Tile-Top, 249A...... : “i 
Treasure Chests (metal bindings), 78.......... 
MODELS 
( Construction kits are available for) 
(some of these models. See page 84.) 
Aircraft Carrier Saratoga 


(18-in.) and a 
Flush-Deck Destroyer, 226-227-R 
Airplane Racing Model, Twin Padias (35-1 in. 


wing spread), 86 

Baltimore Clipper come, “wooden sails, 
_ Seek xsi 

Battleship Texas (3-ft. hull), 197-198-199- 
Jie isincserenaininninaninnteninannamananiinns 

Bluenose, Famous Fishing Schooner ( 17! 3 
in. hull), 110-111-112-R 


Clipper be Great Republic (31'%-in. hull), 


3-27 


272 


Clipper Ship in a Bottle, 121- 122 ais iaaicis 
Coast Guard Patrol Boat (2054-in.), 286- 
287-R ‘ 
Concord Stagecoach Diamond “Tally-Ho 
2014-in.), 115-116-117-R..........ccceeeeseeeees 
Constitution (2l-in. hull), 57-58-59-R.......... 


Ocean (14-in.), 271.. oad 

206- 207- 208- 209.. 
(33%4-in. 
22-R si 


Freighter, 
Galleon Revenge (25-in.), 
Hartford, Farragut’s Flagship 

hull), special prints 221-22 





1.00 
1.00 
25 


: 1.00 


1.50 


H. M. S. Bounty (8'4-in. hull), 254.............. 23 
Mayflower (17%-in. hull), 83-84-85-R............. 1.00 
Miniature Coach and Covered Wagon, 

for decorating boxes, etc., 202-R...... -50 


Motor Boat, Working Model (20-in.), 196... .25 





Nourmahal, power yacht (8%-in.), 276........ 25 | 
Liner—California (12%4-in.), 25 1.......ccccccecseeee .25 
Liner—Normandie (2054-in.), 264-265............ .50 
Liner—Queen Mary (10%-in.), 283 ne an 
Pirate Felucca (20-in.), 44-45-R... 75 
Privateer of 1812—Swallow, a Baltimore 


clipper (13-in. hull), 228-229-230-R.... 1.00 


Roman Galley (19-in.), 138-139-R.......cc000 By 

Santa Maria (18-in. hull), 74-75-76-R.......... 1.00 

Seaplane, Tractor Model (30-in. wing 
Sa TE cassadcensnitanedersntintadntnticcaiinadedaiain 25 


Sea Witch, Clipper Ship (9%%-in. hull), 219 .25 
Steamboat, Mississippi (1914-in.),94-95-96-R 1.00 


Trading Schooner (17%-in. hull), 252-253 .50 
Tugboat, Harbor (113%-in.), 284..........ccceeee 2 
Tugboat, Water-Line (5 3/16-in.) and Barge 

Se Se SS en nee 25 





Viking Ship (20%-in.), 61-62-R 
Whaler—Wanderer (201%4-in.), 151 to 154.... 1.00 
Winnie Mae, 4-ft. Flying Scale Model, 141- 





OID sntsncsinsccsninttincenmeianmiens 
Yacht Rainbow (7'%-in. 
Yacht (20-in. racing), 
BOATS 
Canoe, 16-ft. Canvas-Covered Kayak, with 
sail, etc., 192-193-194-R... 1.00 
Combination Boat, 15-ft., for sail, outhoaré 
motor, or oars, 131-132-133-R.. 1.00 
Duck Boat, Canvas-Covered (13 ft. 6 in. 
long; weighs 60 Ib.), 279-R..........:000 -50 
Duck Boat, Folding, (13- ft.), ES .50 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257-R........ -50 


13-ft. Metorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
drives and oars), 147-R.......... sesieeanaaes .50 
Utility Boat for Campers (11 ft. 2 in. long, 
canvas covered; for rowing or out- 
board motor), 281-R 


MISCELLANEOUS and TOYS 
Acrobatic Monkeys Toy, One-Legged Table, 








Ee ria caaaisiheanabitninhs atbsactienaptncnnschysiitern By. 
Block Puzzles, Ra, Wi atapinlensiscrctanncdinanschsdmasinieiceaie a6 
Colonial Design Doll’s House, 72.................. .25 
Doll’s House Furniture, 77.. .25 
Hand Loom, Four-Treadle, '268A- BGGR crccrncs 395 
Microscope Kit, Portable, 220...............:c::00 2S 
Perpetual Star Chart, 2/4.. atanaeganecineiiinene- came 
Projector for Photos and Pictures, "259A ee 25 
Toy Birds and Animals, Jig-Sawed, 56.......... Pe 
Toy Drill Press, Lathe, Saw, etc., 113.......... .25 
Toy Dump Truck, Fire Engine, etc., 101... .2 
Weather Vane, Ship Model Type, 66............ 25 

Retiier ti Science Monthly 
353 Fourth Avenue, New York 

Send me the blueprint, or blueprints, numbered 
as f NIOWS 
I am inclosing dollars cents 
Name 
Es iiaisnackaciliseasticicatas istaidasleinaisiaibiaiiaabaebicealtmcieace ated 
ON a ae ae : 


Please 








print your name and address clearly. 
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GRADE-CROSSING BRIDGE 
FOR MODEL RAILWAY 








Deck-plate girder bridge for O-gauge railway 


N THESE days of grade-crossing elimina- 

tion, model railways, like their large pro- 
totypes, are hardly complete without one or 
more small bridges. The deck-plate girder 
type of bridge illustrated is a common, well- 
standardized design. 

Although other woods may be used, balsa 
wood was chosen for building the model be- 
cause it has the advantage of being available 
in suitable thicknesses. If you find it desira- 
ble to change the bridge. length, alter the 
depth and panel widths in the same prcpor- 
tion. Real bridges of this type have a sys- 
tem of cross-bracing between the two gird- 
ers, but this is almost invisible, and is elim- 
inated in the model by cementing the ties to 
the top. 

The main vertical panel A of each girder is 
cut from %-in. or thicker balsa and is 9% 
by 13 in. All other parts are 1/16 in. thick. 
Parts B and C are added next, then strips H. 
Finally, pieces F are cemented in place and, 
above them, strips G. Note that the pieces D 
and E do not extend the full length of the 
bridge, and consequently there is no level sur- 
face upon which the ties may be laid. In real 
practice the ties are notched at the ends to 
compensate for this difference in level. How- 
ever, on the model it is better to cement 
blocks of wood under some of the ties. 

It is a good idea to make the cross ties 
from balsa, too, because if they are made 
from a harder wood, it is difficult to drive the 
spikes in. To make the spikes hold firmly in 
balsa, dip them in cement. 

Either or both of the two types of guard 
rails shown may be used. The metal ones, 
which on real railroads are made from worn- 
out running, rails, are extended and bent 
so that they meet at the center of the ties. 

Paint the completed model flat black and, 
if desired, letter the name of your railroad in 
white.—CarL FROEN. 
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<4 TIES SPACED 
%4" OR 3/g" APART 
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PIECE A 1S “8 BALSA 
ALL OTHERS 6" BALSA. 
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LETS SEPARATE 
THIS MORNING ~ 
FISH IN DIFFERENT 
PARTS OF THE 
LAKE AND MEET 
HERE IN TIME 
TO COOK : 





BACK 
THE 














WILL HAVE To DOO 


AND THE ONES WHO COME 


WITHOUT FISH 






COOKING! 













(NEARLY LUNCH TIME AND 

y NO FISH. I'VE HAD MIGHTY 
POOR LUCK THIS WHOLE 
WEEK- END 


















NICE MESS 0’ BASS \WELL, You 
YOUVE GOT THERE | CAN'T HAVE 
STRANGER=—I HAVENT] EVERYTHING. 
















OF THOSE 
BEAUTIES 








When a man gets around to smoking Prince 
Albert, he discovers the kind of tobacco joy J 
that otherwise he might spend a lifetime 
looking for. There’s good reason why Prince 
Albert is the world’s largest-selling smoking 
tobacco. The pick of sunny tobaccos gives 
it satisfying tastiness. The special ‘“‘crimp 
cut” insures cool smoking. And the “‘no- 
bite” process takes out all nip. Prince Al- 
bert is tops for roll-your-own cigarettes too. 


: i AE EACLE LAT TL 
TRY PRINCE ALBERT AT OUR RISK 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
we will refund full purchase price, plus postage. (Signed) 

R, J. Reynolds Tobacco Co., Winston-Salem, N.C. 


ae ee RE a Sa Sti: 


LP ee Mi ely St Oty ts tgs é 


THE NATIONAL 
JOY SMOKE! 


ee Oe 
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Please mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. 
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E ALBERT 


Ny, 
CRIMP CUT 
LONG BURNING PIPE AND 
CIGARETTE Ton —e 


: 50 pipefuls of 


x 

Fe fragrant to- 
™ bacco in every 
® 2-ounce tin of 
Prince Albert 
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Whats back 
of that Suttch ? 
MIGHTY DIESEL 

ENGINES 


who those 
Powen-Producor at 
Top. Efficionvy ? 
TRAINED DIESEL 
ENGINEERS 


If you are mechanically inclined you, too, 





can qualify yourself for the opportunities 
in this fast growing field. 


America's Original Exclusive Diesel 
training Schools can give you the same 
thorough and practical training that 
Hemphill graduate H.E. Godden received. 


He recently wrote ..... | have been 


promoted t mie?! Cnaneer Nn entire 

harge of the Diesel engines in this big 
plant riemon Scone | are solely 
responsible this fine position and in 
T aking tc bie tormeton | j this job 


signed) H. E. Godden 


Mail coupon todey for free copy of 
“Diesel News,” containing latest facts 
and pictures on the opportunities in 
Diesel, just off the press. 


HEMPHILL 


DIESEL SCHOOLS 


located only at addresses shown below. In no 
way connected with any other schools. 


NEW YORK, 31-32 Queens Bivd.. Long Island City 
DETROIT. 2345 West Latayette Bivd 
CHICACO. 2006 Larrabee Street 
MEMPHIS, 431 Monroe Avenue 

LOS ANCELES. 2012 San Fernande Road 
SEATTLE, 507 Westlake North 
VANCOUVER. 8. C.. 1365 Granville Street 
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HOW TO ETCH HALF-TONE ENGRAVINGS 


(Continued from page 79) 


then hold it on an incline 
and brush off the powder 
with downward sweeps of 
the brush. The resin will be 
piled up against the upper 











side of each dot, but is 
brushed off the remainder of 
the plate. Heat it to set the 
resin; then cool and repeat 
the same operation with the 
plate held in the other three 
positions so as to protect the 
other sides of the dots. 

Wet the plate and replace 
it in the tub, but examine it 
occasionally with the mag- 
nifier to see that none of the finer dots are 
being eaten away. The etching should pro- 
gress to a depth approximately equal to that 
of a visiting card. Rinse the plate in water, 
dry, and scrub off the resin with benzine and 
a brush. 

Etching is best learned by practice, al- 
though the beginner should get fair results the 
first time. The acid should flow back and 
forth over the plate regularly, and it is par- 
ticularly important to watch the finest dots. 

When they appear to be etched as much as 
they can stand, without danger of being eaten 
away, it is time to take the plate from the 
tub, rinse, dry and powder with resin again. 
When powdering four ways, to protect all 
sides of the dots, be sure to melt the resin by 
heating the plate between each powdering. 






























A fan motor, set of reduction gears, and an 
old sewing-machine treadle wheel are used to 
make this power rocker for the etching tub 








On a drill press 
set for highest 
speed, two edges 
of the plate are 
routed so that it 
can be nailed to 
a block. Then the 
surplus zinc is 
trimmed away on 
the scroll saw as 
shown above. Fi- 
nally, the routed 
edges are bradded 
to the wood block 


Also be sure that none of the grains of resin 
adhere to the etched spaces between the dots. 

After the finished half tone has been cleaned 
with benzine, it can be rubbed with a block 
of magnesium carbonate to fill in the spaces 
between the dots; this will allow you to see 
how the half tone will look when it is printed. 
Remove the magnesium with a brush before 
printing from the plate. 

Trimming and mounting. Trimming can be 
done with a metal-cutting blade in the scroll 
saw, but two of the sides should first be 
routed, as shown in one of the illustrations, 
for nailing to the mounting block. Use very 
small brads for nailing the plate to the wood 
block. Examine the edges of the plate for 
roughness, and smooth them down with a file. 
A “type high” gage is a convenience and is not 
expensive. If the blocked cut is not quite type 
high, you can add pieces of gummed paper to 
the bottom of the block. Most newspapers 
have old advertising “cuts” lying about. If 
you can get some of these, they will provide 
plenty of blocking ‘material, most of which is 
of the right thickness to bring your 16-gauge 
zinc plates up to exactly the right height. 


FLAP OF WALL PAPER CONCEALS 
OLD NAIL HOLE IN PLASTER 


WHEN it is necessary to drive nails or 
screws into walls covered with wall paper in 
order to hang up picture frames, first cut a 
small triangle in the paper at the point where 
the hole is to be made and dampen the spot. 
Then pull the flap away from the wall and 
bend it down. If it is desired to remove the 
nail or screw later on, the paper can be bent 
back and pasted—Emit J. Novak. 


WAX PRESERVES LEATHER LACES 


Berore lacing any leather craftwork ar- 
ticles, rub the lace firmly over beeswax or 
paraffin until the underside is coated; then 
polish the leather with your fingers. This will 
prevent the underside of ordinary beveled 
laces from cracking —A. W. Moreav. 
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SERVES AS WINCH 


(Continued from page 64) 


mechanism shown, a 1-in. pipe was used as it 
just fitted over the end of the transmission 
driving shaft. 

A in Fig. 4 is the flange next to the trans- 
mission, and C is a disk of hard wood riveted 
to A, both cut with notches for the ratchet. 
The two are riveted to a sheet-metal disk D, 
which in the present case was made of No. 18 
gauge black metal, 6% in. in diameter. Flange 
B at the outer end of the drum is riveted to 
a similar disk. 

A short piece of 1-in. shaft E is driven into 
the drum spindle to form an outboard bear- 
ing supported by the bracket shown in Fig. 
3. The drum is attached to the transmission 
drive shaft by means of a 5/16-in. pin through 
hole G, which is drilled through the pipe after 
it has been forced onto the shaft. 

Figure 1 shows the metal block with a pin 
for the dog in Fig. 2. The holes in the block 
were drilled and spaced to fit stud bolts in the 
transmission casing. The block would have 
to be designed differently for some other 
transmission, but in any case should be at- 
tached rigidly to the casing in such a way as 
to allow the dog to engage the ratchet teeth. 
The removable crank was made from a start- 
ing crank by welding on a square socket that 
slips over the square end of the shaft enter- 
ing the transmission —GEORGE B, COUPER. 


NOVEL CAT-TAIL LAMP 


(Continued from page 66) 


prepared to hold them together at the bot- 
tom. The leaves are all soldered inside this 
band, leaving a hole in the center for the 
stem to go through. 

The stem of the cat-tail is made of two- 
wire, lead-covered cable. A short scrap of this 
cable usually can be obtained free at the 
electric shop where you buy the sockets. The 
ends of the wires are stripped at both ends of 
the cable. The cable is flat, and the upper end 
must be rounded so that the socket cap can 
be screwed on. This cap will screw on the 
lead covering without cutting threads before- 
hand. The socket is connected to the wires 
and is held in an upright position by the cap. 
The cable is then passed down through the 
hole in the leaves and through the base and 
is brought out at the back. The two cables 
are spliced together when both are in place, 
and two ends are left for attaching the exten- 
sion cord. These cables must be fastened with 
a metal strap and screws so that the stems 
will remain rigid. 

The leaves of the arrowleaf and rushes can 
be of stiff paper painted green or they also 
may be of sheet metal. They are fastened into 
small holes drilled into the base. 

The rocks on the rim and the back of the 
pool are painted white or gray. When dry, the 
joints are pointed up with black. The water 
in the pool is blue-green, and the lily leaves a 
light green enamel. This gives them the slick- 
looking surface of real leaves. The stems of 
the cat-tails and rushes are painted with 
green enamel, as are the sockets. 

The cat-tail heads are long light bulbs that 
have a pointed tip resembling those on real 
cat-tails. These may be tinted with a water 
dye to make them brown, or they may be 
left in the lighter color, depending on how 
much light you wish them to give. 

When the painting is done, the flowers of 
the lilies are added. They may be waxed paper 
such as are sold at variety stores. China frogs, 
water birds, and other water visitors, if ob- 
tainable, will add interest to the set, but 
must be arranged so that the effect is ar- 


tistic and does not give the impression of | 


being cluttered—D. C. MarsHALL. 
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| OLD AUTO TRANSMISSION 
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IM FED UP 
WITH ALLTHIS 














SUPPOSE I OUGHT TO HAVE OFFERED TO 
HELP ‘EM — BUT MURIEL’D JUST START 
KIDDING ME ABOUT SWEARING OFF PARTIES 
AGAIN. GOSH — I'D BE GOIN’ TONIGHT 
ALL RIGHT IF ONLY I DION'T HAVE THIS + 


PIMPLY OLO a 








HELP US FIX UP NIX - WHY HE'S NOT 
. THE GYM EVEN COMING TO 
THE DANCE - HE'S 
SERIOUS MINDED 
ESE YS 


ra 




































HELLO, HELLO- 
YES -YOu 
BET iLL Be 






GOSH: SIS, JUST LOOK AT THESE 
HICKIES — THEY’RE SOMETHING 
FIERCE I TELL you -—-— 












as 
(ya 

HERE AL — 

(TS ONE OF 


THE GIRL FRIENOS 














LL SAY THEY ARE — 
BUT THAT'S NO WAY 
TO GET RID OF THEM. 
AL, YOU OUGHT TO 
TRY EATING, 
FLEISCHMANN'S | 
YEAST — I'VE 

HEARD ITS A 
SWELL PIMPLE ES 
CHASER 




































{ it's WONDERFUL 













WHAT LOOKS CAN DO Don’t let Adolescent 
' FOR YOu! AL’ : 
MY STARS = YOU'D THiNic Gocunie Gi ence Pimples put a check on 
L WAS TH BOY FLEISCHMANNS YEAST “ G ad Ti 
IN TOWN THESE DAYS -~ GOT >< your Goo imes 
THE WAY THE GIRLS a we 












ALL KEEP CALLING PIMPLES HE HAD! 


HIM UP! HE'S IMPLES make any boy or 


girl feel low spirited. Yet 
many have this trouble after 
the start of adolescence—from 
about 13 to 25. At this time, 
important glands develop and 
final growth takes place. The 
entire body is disturbed. The 
skin gets oversensitive. Waste 
poisons in the blood irritate this 
sensitive skin. Pimples appear. 


Fleischmann’s 
Yeast clears these 
skin irritants out of 

e the blood. Pimples 

Ss S go. Eat 3 cakesdaily, 

before meals—plain, 

by clearing skin irritants or in a little water — 
ons a8 he Gee until skin clears. _ 
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Read what the 


PRESIDENT of PACKARD 
MOTOR CAR COMPANY 


says about abrasives! 

















d ALVAN MACAULEY 
President 
Packard Motor Car Company 
Below: Mr. Macauley’s shop 
in his home 




















*T have about every 
Carborundum-made product 


for sharpening tools” 


R. MACAULEY is an enthusiastic home 


L craftsman. His workshop is most complete. 
He writes: 
WHEELS — Wheels of every grit and bond “I have forty to fifty slips of various kinds and 
are she Randiest teow yeu cam Rave. Hove és sizes about everything that you make, I think, 


shown the smoothing of a welded joint, 
Dozens of uses for wood and metal working 
described in new book. kinds. And [ have four bench grinders all 


for sharpening carving tools and tools of all 





——T equipped with your wheels. Besides, 1 have both 
dise and spindle grinders. I think that most, if 
not all of them, are equipped with sanding papers 
and dises of your manufacture.” 

Get more fun out of your shop. Mail coupon 
today for new book which shows hundreds of 





new ways to use abrasives. 








LEFT — Small 
mounted abrasive 
points for chuck of 
drill press, flexible 
sha/t, lathe tool post 
grinder or small 
high-speed motor. 
Particularly useful 
for the hard-to-get- 
at places, 



























ABOV E— Sanding sleeves are inex- 
pensive and speed up every job. Neu 
book tells how to use on lathes, drille 
presses and flexible shafts, 


MAIL COUPON FOR BOOK iit al 
Carborundum and Aloxite are registered trade-marks 
AND FREE SHARPENING STONE a of The Carborundum eae 


Want to get better results 
with vour projects? Then Oe UU UU TI 


send for 90-page illustrated 
THE CARBORUNDUM COMPANY 


book. Tells simply and in 
De pt. PS-10, Niagara Falls, N. Y. 


detail how to use abrasive 
wheels, peomes, sleeves, I enclose 20c¢ (coin or stamps). Please send 
me your new book, “ Carborundum Brand Prod- 
ucts for the Home Craftsman”; also FREE 
Pocket Sharpening Stone. 


stones, grains, and pow- 
ders in wood, metal 


and glass work. 







Name — en —_— 


CARBORUNDUM Swe iene 


BRAND —— 


ABRASIVE PRODUCTS [iim , 





sention PopuLAR SCIENCI 
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HE bow! for this candy dish is made 

from an 8-in. disk of 16-gauge soft 

sheet copper The receptacle rests in 
a graceful stand of the same material and 
is removable. 

Hold the disk on a steel block as illus- 
trated at the bottom of this column. and 
with a ball-peen hammer begin hammering 
about 1% in. from the edge, driving each 
blow toward the edge. Work around on the 
inside, cupping the piece as much as possible. 
Heat the piece to a cherry red and plunge it 
into water; then repeat the hammering. By 
this time the depth should be about 114 in. 
True the piece up and file the edge smooth. 

The three legs are %4 by 9 in., hammered 
and bent to shape as shown. A pendant is 
attached to the loop in each piece. The two 
bands are 34 by 10% in., hammered, formed 
into rings, and riveted together. The legs are 
evenly spaced, and the rings riveted on with 
brass escutcheon pins. 

Dissolve a small (Continued on page 93) 





PENDANT HANGS 
FROM LOOP _ 




















SECTION | 


































OF BANDS +— 
RIVETED | 
ON TOLEG }—j\— aoe | 
!  & a | 
| ' ~ oa an | 
| ay = 
[ j | i 














HAMMERED-COPPER PENDANT 


7 HOW LEGS (3) FOR 
BOWL ARE SHAPED 


The shape to which the % by 9-in. legs are 
bent, and a pattern for cutting the pendants 





Begin hammering about 114 in. from the edge, 
and work around so as to obtain a cup shape 








ine. POPULAR SCIENCE MONTHLY 








CANDY BOWL HAMMERED 
FROM SHEET COPPER 














HAMMERED CANDY BOWL 


(Continued from page 92) 

















The legs, riveted to two bands of % by 10%- 
in. stock, form a steady support for the bowl 


piece of liver of sulphur in about a gallon of 
. water, and immerse the stand until it turns 
brown. Then wash and dry it. With a piece 
of cloth, apply the same solution to the out- 
side of the bowl until brown. Do not color 
the inside. 

Wash the bowl well and let it dry. As the 
last step, polish both pieces and apply lac- 
quer.—WILLIAM Korts. 


PLUGS HELP IN FINDING 
LEAKS UNDER PRESSURE 


WO useful varieties of homemade rubber 
expansion plugs that will withstand pres- 

sure up to 100 lb. a square inch are illustrated 
: below. The first (A) is used simply to plug a 
hole. The second (B) is designed for finding 
leaks under pressure and may be used for 
; testing pipe lines, hot-water radiators, heat- 
a ing systems, and automobile radiators. With 
its aid each length or section can be tested 
separately under the actual working pressure. 
A 4-in. long bolt of any convenient diam- 
eter, with the head cut off, is used in making 


THREADED FOR 
HOSE CONNECTION 






SCREW-DOWN NUT 
AND HANDLE ~ 







DOWN 
HANDLE = 
7, METAL —moee 
y WASHERS 





= ram pu) 
SOLID : y 
RUGGER ‘ 
F ~~ i 


it 
' ote 

UZ 
3 


+t 


— 





DORM OOO 














— 
RUBGER EXPANDS 
UNDER PRESSURE 






4" LONG P 


BOLT — 
WATER OUTLET —~ 


-B- 


Two types of expanding rubber plugs. 14 is 
for stopping leaks, and B for making tests 
A. When the handle is turned down, the 
pressure on the metal washers causes the rub- 

ber to expand evenly in all directions. The 
handle illustrated was turned on a lathe, but 
| if no lathe is available, a handle similar to 
that used on B may be used. 

In making B, either a pipe, threaded from 
end to end, or a bolt drilled through the cen- 
ter may be used. For greater strength, it is 
better to drill a bolt, because this gives a 
thicker wall than can be obtained by using 
pipe. The rubber piece is solid, except for the 
hole through the center. 

If the plugs are to be used in water, it is 
well to remember that the water will cause 
5 the rubber to expand; consequently, the rub- 
j ber should be at least 34 in. smaller than the 
{ | hole. By using different sized rubbers, these 
devices can be adapted to holes of various 
sizes. Once the rubber is in and the pressure 
has been applied, it is almost impossible to 
dislodge the plug—W. Puatr. 















NEW 9°x3' SOUTH BEND 
WORKSHOP LATHE 


$7500 


LESS MOTOR DRIVE 





IF DESIRED 











































‘j : cee 
A BACK GEARED 
SCREW CUTTING LATHE 








No. 415-YA 914” swing by 3’ bed Workshop Bench Lathe with Horizon- 
tal Motor Drive, 4 H.P. Reversing Motor, Switch and belt 40375 
tension countershaft as shown above. ............seeeeeess 


A PRECISION LATHE 

The New 9-inch Workshop Lathe is a Precision 
Lathe with Twin Gear reverse to leadscrew, Ball 
Thrust Bearing on Spindle, Longitudinal Screw Feed 
to Carriage, Precision Lead Screw for cutting screw 
threads, and scores of other important features. 
Recommended for the finest work in the plant,shop, 
and tool room. Used by all important industries. U. 
coupon or write for complete details, free postpaid. 


South Bend Lathe Works 


839 E. Madison St. South Bend, Indiana, 


= ¢@4 
Sik 


How to Grind 
Lothe Tool Cutter Bits 


se 
How to Cut Sey 


ew Threads 


How to True Armotures 









Siti is Neat 5 OTHER SIZES 
shown below, No, 192- 1) ) 

South Bend Quick Change 9”-11"-13"-15"-16" swing 
Gear Underneath Belt Motor in all bed lengths 
Driven Lathe with 3-phase 

motor, reversing switch com- 87 to 

plete asshown, weight $779 1200 


2300 pounds 


to Bore Rebabbitted 
Connecting Rods 


How to Test ond 1 
’ 
Diflerentiais — 


whet to Moke 
in the tothe 


J MAI! L co U PON BELOW POe UCU UCI 
South Bend Lathe Works, 
839 E. Madison St., South Bend, Ind., U. S. A. 


Gentlemen: Please send the literature as here checked to: 






Indicate by check marks books you 
want as shown above. 

0 No.110c 0 No. 210c 0 No.3 10c 

0 No. 410c ( No.5 10c 2 No. 6 10e 





O No.7 10c No.8 10c ONo.910c Name 
2 No. 10 10c OC No. 11 10c 
O No. 12 25e Address......... icinscaiecsincitsisipende daiiaadabaaiiec teas ‘ 
© Workshop Catalog No. 15 Free 
() General Catalog No. 95 Free TS ee 





Precision LATHES 
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MontHLY when answering advertisements in this magazine. 93 

















‘GROW LEGS” 


with genuine 


WO0D cans 














































down on it until it , 
take off excess Plast: Wood 


yround edges, let dry, then sand- 


MAKES 1001 PERMANENT 
HOUSEHOLD REPAIRS 


makes 


Plastic Wood 


household repairs so easy and simple 


Genuine 


use it to fix broken furniture, cracks 
in shelving, cracks in baseboards; 
holes around pipes, reset loose bath- 
room fixtures, loose handles, leaky 
window frames, boat repairs, cover 
countersunk screws; under paint, 
modeling de« Oys, fish lures, resetting 


loose tiles, etc. 


EASY TO USE 


Genuine Plastic Wood is real wood 
in soft putty form—when dry it is 
hard wood that can be carved, sawed, 
turned on lathe; will hold nails and 
screws without cracking, splitting or 
crumbling. Genuine Plastic Wood is 
waterproof and weatherproof—ad- 
heres to any clean, dry surface 
comes in nine colors including white 

takes paint, varnish and lacquer 


perie tly. 





(et your can or 
tube of Plastic Wood 


at leading paint or 







hardware stores. 

















Yacht-Race 


...4 Cape Cod Novelty 1n Which 
Three Little Boats Go Round and Round 


NOVEL Cape Cod windmill in which 

three miniature yachts appear to be sail- 
ing an endless race can be easily constructed as 
shown. Although any design or number of 
sailboats may be used, the type illustrated 
gives the most even rotation, and an odd num- 
ber of vessels presents a better picture when 
viewed from a distance. 

The sails should be made to the size shown 
before they are attached to the masts and 
booms with rings or half-hitch stitches. To 
save work, the booms may merely be slipped 
through hems in the sails. 

A simpler type of bearing may be used, but 
the balance must be correct to.insure perfect 
rotation. Countersink the bearing first and use 
the countersunk spot as a center point for lay- 
ing out the brass cover plate. When the nec- 
essary lines are scribed, solder 3 in. of tubing 
to the plate. There must be twice as much tub- 
ing in the post as exposed. Graphite is used 
for lubrication. The deck, spars, mast, and By 
boom are left in natural color; side of hull, 
white; water line and underside, bright red. 
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The hulls are 34 by 11% by 9 in.; masts, 10 in. above deck; booms, 61% in. long; arms, tapered 
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CRICKET WITH ROCKERS 


(Continued from page 67) 


adapting an ordinary bit for the drill press, it 
is advisable to file off the conical threads on 
the pilot. 

The surfacing of the top cannot very well 
be done by planing, if figured wood is used, 
as the grain is too irregular. Use a sanding 
machine or a cabinet scraper, as shown in one 
of the illustrations. Then band-saw the wood 
to shape and round the edge. Most of the 
wood on the lower edge may be trimmed off 
on the circular saw tilted to 30 deg. In this 
operation be careful not to roll the top—push 
it straight forward so the saw will not jam, 
and take many successive cuts to get the 


In rounding the top edges, much of the waste 
stock may be removed on a circular saw table 


curved outline. Block plane, wood rasp, sand- 
paper, and scraper may be used to finish the 
edge to the proper contour. 

Make the turned legs next, fitting them to 

the top. When they are in position, check the 
distance between each pair near the bottom 
the dimension marked 834 in. on the end 
view). With this checked dimension, locate 
the holes to be bored in the rockers, as soon 
is the rockers have been dressed to outline. 
The necessary holes at these points may also 
be bored on the drill press by tacking level- 
ing blocks under the rockers. The waste pieces 
from which they were sawed may be used for 
this purpose. Tilt the drill-press table to the 
same angle as before, and on it clamp the 
rockers at a 45-deg. angle with the slope of 
the table. 

After all rounding of edges and sanding 
have been done, the legs may be glued in the 
top. Secure them with wedges driven in a 
saw cut in their upper ends. The lower ends 
must be sprung together slightly to enter the 
holes in the rocker. 

A desirable finish for this piece is a water 
stain to bring out the grain pattern, with two 
coats of varnish, rubbed down with pumice 
stone and waxed.—Dona Lp A. PRICE. 


SUBSCRIBERS are requested to notify us of 
change of address four weeks in advance of 
next publication date. 
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FOR THEIR EYES 100! 
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SAFETY 





STAY BRIGHTER LONGER 


exacted by poor lighting, glare from 
improperly shaded bulbs, or from 
inferior lamp bulbs that grow 
dimmer and dimmer with use. 


Are your children facing a dangerous 


“crossing” every time they sit down. 


to read or study at home? Decidedly 
yes, if the light you provide is either 
inadequate or improperly diffused. 
One child in every five, on an aver- 
age, pays the eye-defect toll often 


Check your lighting and lamps 
today. Remember, the peak of the 
“eyestrain season” is just ahead. 





GENERAL @ ELECTRIC 
MAZDA LAMPS 


GE... This is the mark that identifies General Electric dime lamps... the best 


10 cent value you can buy. 7':, 15, 30 and 60 watt sizes. Try half a dozen today. 
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CAMERAS 
$1.00 to $500.00! 
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230 S Wabash, Dept. S-10 


Chicago, U 
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REEL ADAPTS CUT-FILM 
TANK FOR ROLL FILMS 


(Continued from page 82) 


by 1/16 in. after 
holes have been 
drilled large enough 
to prevent splitting. 
The author used 
some liquid solder 
to cover the screw 
heads and to reén- 
force the intersec- 
tion of the slots in 
the frames. One safe- 


ty pin is straight- , ; 
ened out and formed ‘The finished reel with 
into a hook as holes for circulation 


shown. The circula- 
tion holes are drilled 
hooks are assembled. 

Those who work with panchromatic film 
will appreciate the ease and simplicity of load- 
ing the reel in total darkness. The protecting 
paper is unrolled to the end of the film, which 
is attached to the hook. The film and paper 
are then wound spirally in the notches until 
the second end is rzached. The paper may now 
be removed and the safety pin attached, leav- 
ing the reel and film ready for the developing 
tank.—ELton C., CLINE. 


WATER-TIGHT CAN HOLDS 
CAMERA ON CANOE TRIP 


WHEN an expensive camera is to be carried 
in a canoe or light boat, it pays to provide an 
air-tight can such as a cracker can to serve as 
a carrying case. To demonstrate the value of 
this idea, a small camera was put in a cracker 
can, a weight was attached, and it was low- 
ered with a rope to a depth of about 20 ft. 
The rope and weight were so fastened that 
when the rope was cut, the weight fell loose 
from the can, which bobbed up to the sur- 
face within a few seconds, carrying the camera 
undamaged.—JouHn J. CAMERON. 


after the frames and 


MAKING REALISTIC PLATFORMS 
FOR MODEL RAILWAY STATION 


RAILRoAD-station platforms of asphalt and 
other paving compositions can be imitated 
quite easily by model railway fans in two dif- 
ferent ways. The first method is to cut boards 
of pine or other softwood to the size and 
shape of the platform and runways and then 


cement black emery paper on the _ boards, 
leaving a border to simulate the concrete 
edges. The borders may be painted white 


The second method is to paint the platform 
with black paint and sprinkle on fine sand be- 
fore it dries. Real platforms should be ex- 
amined to determine the scale thickness of 
the miniature platform.—C. A. Corrican 


CHIPPED ENAMELWARE REPAIRED 
WITH ALUMINUM PAINT 


WHEN the enamel starts to chip off the bot- 
tom of a dish pan or other enamelware 
utensils, a fairly durable repair may be made 
with aluminum bronzing powder. Rub clean 
the spots where the enamel has come off, pour 
on them a little of the bronzing liquid, and 
hold over the gas flame until the metal gets 
quite hot. Then sprinkle on some of the 
aluminum flakes and hold over the flame until 
the silvery color changes to light brown. Re- 
move any loose flakes that remain with a dry 
cloth.—C. B. GASKELL. 


ROPE CURES SWEATING PIPE 


WHEN a water pipe in the basement sweats 
and drips under certain atmospheric condi- 
the difficulty can be cured by coiling 
around it a length of discarded clothesline, 
which will insulate it from the air.—J. M 
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$25 REWARD...IF 









YOU FIND A FLAW!!! 





Own a set of the 
world’s finest cus- 
tom-made precision 
Auger Bits....by ° 
Irwin experts ; 


Every bit in this set of 13 is so perfectly made, so 
rigidly inspected that we will not only refund your 
money but pay you a $25 reward if you find a flaw 
in any bit Precision-made for lovers of fine tools 
who demand the best. 

Heres a set you can proudly show your friends. 
Every bit a sparkling example of perfect workman 
ship—the easiest, smoothest, most accurate set of wood 
boring tools in the world. 

Set will bore any size hole from 4%” to 1”, inclusive, 
by sixteenths. Packed in beautifully finished gum 
wood chest or leather roll. If your hardware dealer 
can't supply you, send us check or money order for 
$12.50 with your dealer’s name. Don’t forget, if you're 
not satisfied with the bits we will not only refund 
vour money but will pay you $25 if you find a flaw 
FREE BOOKLETS: A booklet giving more detailed 
information on this Irwin Master Mechanic Set and 
valuable information on ‘‘How to Select, Use and Care 
for Bits’’ will be sent upon request. Write today to 


THE IRWIN AUGER BIT COMPANY 
Dept. P-10, Wilmington, Ohio, U.S. A. 
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\MOTO-TOOL 


Grinds, drills, 
ey ean engraves, routs, 


carves and speedily 
ehidibbie does many other siow 
hand jobs for home, 

school or shop. Strong, powerful, 
yet handles as lightly as a pencil. 
Weighs 6 oz. Plugs in any light 
socket A.C. or D.C. LiOV. univer- 
sal motor. About 18,000 R. P. M. 
Efficiently cooled. Universalcoliet 
chuck. Oilless self-aligning ball 
thrust bearings. Order on 10 day 
money back trial or send for free 
complete Moto-Too! booklet. 
Utility Tool Set of 20 general accesso- 
goog all types of Moto-Tooi work 
5.75. 


DREMEL MFG. CO. 


1110-CT, Racine, Wisc. 


ALL PURPOSE 









ONLY \ 


$85 
SENT POST PAID 
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MANHEIM 
POCKET SLIDE RULE $1 


With A-B-C-D Scales. Multiplies, divides, squares 
tukes square root, finds circumference and area of 
circles, 6 inches long—thin construction. No Wood 
or Celluloid. Fits in vest pocket. Send $1 in cash, 
money order, or check and receive slide rule with 
venuine leather case and instructions. Dept, ‘'S”’ 








M. MANHEIM CO., 15 E. 26th St.. NEW YORK CITY 











ASK. FOR 


| EDAGE's 


CASEIN GLUE 





A Reat CASEIN GLUE 





ENJOY YOUR 
HOBBY 






Get the sliding drawer 
all steel tool or tackle box 
it your dealer or write tor 


complete catalog 


OUTING MFG. CO., In 
901 Outing Bidg. 


WOOD for HOMECRAFTERS! 


Save money on fancy native and beautiful for- 
walnut burl, crotches, stump 
Also plywood and 
Special offers. 


ic. 
Elkhart, Indiana 











eign veneers . 
wood, gun stock blanks, etc. 
veneered panels. Free Catalogue. 


BUY DIRECT FROM MANUFACTURER 
NICKEY BROTHERS, INC., Dept. P.S., Memphis, Tenn. 


POPULAR SCIENCE MONTHLY 

























ee. cae 





; 
? 
F 










Ze? ka 














Smears 


res 
he 


“AG MSRRgeS 





















ONE-HANDED TRAY MADE 
FOR SERVING SNACKS 


A UNIQUE serving tray for between-meal 
snacks is illustrated below. It is simply 
a turned wooden disk with a handle and a 
sponge-rubber ball in which are thrust vari- 
colored toothpicks for lifting squares of 
cheese, olives, “rollimops,” or what have you 
from the tray. 

Gumwood has a beautiful grain and is well 
adapted for making this piece. Cut a disk 


RED PAINTED %e DOWEL FOR BALL 


POLKA DOTS “fi 


PLUG SCREW 
HOLES WITH 
COMPOSITION 





How the tray is constructed and used. The 
sponge-rubber ball holds colored toothpicks 


roughly from 9/16-in. surfaced material, 
about 8% in. in diameter, and secure it to a 
faceplate with short, blunt screws. Take care 
that it is drawn up tightly. Turn the out- 
side rim and then cut a depression in the face 
of the disk 1/16 in. deep and 7 in. in diam- 
eter. Smooth with sandpaper or, preferably, 
fine garnet paper. 

It is a good idea to drill the holes for the 
dowels while the rough stock is in the square. 
The dowels and joint should be fastened with 
glue of the best quality. Drill for the dowel 
that is to hold the sponge-rubber ball, but 
do not set it in permanently until the wood 
has received the final finish. This consists of 
four coats of shellac with a fine-grade sand- 
paper treatment after the first, then steel-wool 
rubbing after the second and third. The ball 
can also be shellacked and glued to the dowel. 
Before the last coat of shellac, paint red polka 
dots on the rim as indicated—Dick HIxon. 


SPRING-BRASS ROCKERS 
USED ON BLOTTERS 





Three hammered-metal blotters of simple con- 
struction with rockers of thin spring brass 


HESE rocker blotters differ from those 
usually made by amateur craftsmen in 
that the rockers are of spring brass. 

The back of the rocker shown in Fig. 1 on 
the following page, is of 18-gauge soft sheet 
brass and is raised so that the sides act as a 
handle. That in Fig. 2 is of 18-gauge soft 
sheet copper and has a handle riveted on. The 
one shown in Fig. 3 is of 22-gauge soft sheet 
copper, and the back is rounded up to over- 
come the necessity of making a separate han- 
dle. All three pieces are hammered. The 
rockers are of (Continued on page 98) 











HOW 
TO SELECT 
A BETTER 
SPARK PLUG 


_ epcaces ie recently perfected Sillment, a 
compressed dry powder seal, which makes 
Champion the first completely and permanently 
gas-tight spark plug. 


Years of research are back of this single 
advance, but it is only one of a score of 
similar developments in the last 

26 years. All have involved 
great investments of time and 
money, in many arts and 
sciences, manufacturing and en- 
gineering equipment. The sole 
purpose of this is that Cham- 
pions will give your car better, 
more economical and more de- 


pendable engine performance. 


When you buy spark plugs con- 
sider the reputation of the 
maker. Today more than ever 
before there is no substitute 
for experience in designing 
and building spark plugs that 
will enable your car to perform 
up to 1936 standards. 


Thirteen consecutive years of 
supremacy in racing through- 
out the world, show how con- 
clusively Champions make 
every engine a better perform- 
saved. 


ing engine. In a like period 


TO RID YOUR CAR OF MOTOR 
INSTALL A SET OF CHAMPION PLUGS 








YCTOBER, 193¢ 


Please mention PopuLaR ScCIENCI 





SILLIMANITE INSU- 

LATOR — Sillimanite has 
demonstrated itself to be the 
finest spark plug insulation 
ever developed. Champion 
owns the only known commer- 
cial deposit of Sillimanite. 


SILLMENT —A new com- 

pressed dry powder which 
forms an absolutely gas-tight 
seal, keeps Champions in their 
assigned heat range. Pre-igni- 
tion, early electrode destruction, 
compression losses and service 
troubles are eliminated. Ob- 
viously power, gas and oil are 







CHOOSE THE 

SPARK PLUG 

CHAMPIONS 
USE 


Champions have enjoyed an ever growing 
preference among the majority of the world’s 
motorists while over 150 makes of spark plugs 
have appeared on, and disappeared from 


the market. Today the majority of American 


automotive engineers as well as the mo- 
toring public specify Champion Spark Plugs. 


PATENTED 


EX TRA-RANGE 

SHAPED CORE—The 
only patent of its kind. Covers 
the heat flow in the firing cham- 
ber of aspark plug. Responsible 
for the wide range of Cham- 
pion Spark Plugs. 

ELECTRODES—Special 

alloy with catalytic agent to 
prevent bridging of gap— oxi- 
dation or carbon formation on 
the wire itself. Covered by broad 
and exclusive Champion patents. 

GAP —The form of gap as 

well as machine operation 
employed in forming gap is 
patented. 
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lt Paya YOU 
to tise the 


BEST SAWS 


@ Why waste time and material 
trying to do good work with in- 
ferior tools? You can get “Silver 
Steel” quality in ATKINS Cir- 
cular Saws for YOUR Shop. They 
saw faster and easier, stay sharp 
longer and really help you to do 
the best work. It pays to be sure 
the ATKINS name is ALL 
YOUR Saws. A mechanic is 


known by his Tools. 


on 


Atkins Silver Steel Cireular Saws, A-2 
Rip, A-8 Cut-off, A-37H Combination Hol- 
low Ground illustrated. A-2, A-8, A-37, 


(flat ground), 6” $2.38; 7” $2.90; 8” $3.17; 
10” $4.03. A-37H (hollow ground) 6” $3.89; 

$4.40; 8” $4.90; 10” $6.19—at YOUR 
DEALER'S. 


E.C. ATKINS & COMPANY 


428 S. Illinois St., Indianapolis, Ind. 





for HOW-TO-DO- 
fur- 


yood joints, 


Send 10¢ 
IT Book 


making 


shop layouts 
niture 
where to get 
illustrated 

saw catalog 


25 plans, and 
workshop 





E. C. Atkins & Co., 428 S. Ilinvis Street, 


Indianapolis, Ind. 


Send HOW-TO-DO-IT Book to- 


Enclosed 10c. 


Name 


Address 











METAL ROCKER BLOTTERS 


(Continued from page 97) 
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HANDLE GLANK BLANK FOR BACK 


Three designs for blotters. The blotting 
paper is cut so the rockers hold it in place 


22-gauge spring brass, 254 by 5% in. They 
are not hammered. 

The two copper pieces are colored brown by 
immersing them in a solution made by dis- 
solving a small piece of liver of sulphur in 
about a quart of water, after which they are 
washed, polished, and lacquered. The brass 
piece is polished and lacquered. 

To finish the rockers, place ten cents worth 
of commercial nitric acid in a glass jar, and 
put into this all the scrap copper the acid 
will consume. Use a swab to coat each piece 
with the solution; then heat until they turn 
black. Finally polish and lacquer them. Be 
careful not to get any of the acid on the 
hands or clothing —R. J. HucHes. 


SMALL PAINT GUN MADE 
FROM ODDS AND ENDS 


GREASE FITTINGS, 
INSIDES REMOVED 
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LARGE BRASS 


PUSH—= 










VALVE 
STEM 





as 
; es ae 
NIPPLE 
/ 





, To aig ® 
SUPPLY 





| OLD PIECE 
OF GAS 
LINE AND 
FITTING 


SCREW-CAP 
JAR 











ERE is a suggestion for making a small 
utility paint-spraying gun from junk. A 

large brass nut was cut so that there would 
be two sides at right angles. Two pressure 
grease fittings with the insides removed then 
were tapped in at right angles. The %-in. 
pipe thread on them also allows for minor 
adjustment. The top fitting was tapped from 
outside for a '%-in. piece of pipe, which car- 
ries a pipe T on the outer end. The pipe T 
was plugged at one end, and a push rod in 
serted to operate the valve. An old tire valve 
was cut off and soldered inside the nipple 
leading to the gun. 

The fitting in the jar depends on the size 
of the old piece of gas line tubing used. 

The advantage of this gun is that it will 
operate on 75 or 80 Ib. pressure very well, 
whereas a regular gun must have the pres- 
sure regulated.—P. T. Potter 
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WOODWORKER’S 


Turning & Joining 
MANUAL 


This new manual is writ- 
ten especially for the man 
who likes to make things 
inhisown homewithpower 
tools. Tells what power 
machinery you will need 
to turn out beautifully fin- 
ishedfurniture. Howtouse 
the cross cut saw, ripsaw, miter saw, jointer, and 
band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex 
and concave cuts. How to make a tilt-top table, 
occasional table, reeding and fluting, faceplate 
and chuck turning, turning rings, veneering. How 
to make the surface perfect, how to apply stain, 
wood fillers, finishes—wax, oil, shellac, varnish, 
lacquer. 

Also, how to equip your home workshop, what 
hand tools you will need in addition to power 
machinery. All about wood joints. 

Complete working diagrams with step-by-step 
instructions for intricate designs in cabinet mak- 
ing, 236 illustrations, 192 pages, full cloth bound, 
only $1.00C. O. D. Send order WITH NO MONEY 
for WOODWORKER’S TURNING AND JOIN- 
ING MANUAL. Pay postman $1.00 plus few 
cents postage when book arrives. 

POPULAR SCIENCE MONTHLY, Dept. 106 
353 Fourth Ave. New York, N. Y. 

















LEARN TO 


WHITTLE 


You'll be proud of yourself 
when you’ve acquired the 
knack of carving these quaint 
wooden figures. The Skipper 
Sam’! Whittling Kit contains 
step-by-step instructions and 
material for carving TWO 
Sea Captains. A special steel 
knife—sharpening stone, and 
paints are included. Send 
only $1.50 and the complete 
Kit will be sent at once. 


POPULAR SCIENCE MONTHLY 
353 Fourth Avenue New York 








MOST INEXPENSIVE WAY TO 


BE A DIESEL EXPERT 


QUICKLY and EASILY 


Here at last is a brand new book written 

















for the man who has had no _ previous = 

knowledge of Diesel Engines. Takes you js, 

in easy to grasp stages right from the 

fundamental principles of the Diesel to 

the most modern advanced types of en- * 

gines. Tells you in clear, non-technical ABCs 

language just how and why the Diesel of 

operates—what happens in the cylinders Di | 

All about pressure, volume, speed, and lese 

heat. Various fuels and how they are rated * Uy 
fuel feeders, etc. Different types of ngines | 

Diesel and their comparative economic Y) 
Air and other types of starters, ete iy 

Adapting the Diesel to automobiles, ship YY 

4 

trains, and airplanes. A complete chapter 

tells how you can take advantage of the J 

many opportunities that Diesel Engineer- 

ing offers a // 
Profusely illustrated from beginning to / 

end, including useful tables, formulas, ref 

erence data, operating costs, and other in 

formation invaluable to the Diesel-minded 


man. Full cloth bound. You can depend 

upon the completeness and accuracy of this great book. Pre- 
pared by the editors of Popular Science Monthly from the 
very latest 1936 material, it’s guaranteed to be up-to-the 
minute in every respect Tear off and mail the coupon 
TODAY and see how easy it really is to become a Diesel 
expert In your spare time 


POPULAR SCIENCE MONTHL 

353 - 4th Ave., New York, N. Y. 

Please send me the A. B. C.’s of DIESEL ENGINES. I will 
postman only $3.00 and a few cents postage when the boo 

ed. Il understand that I have the right to return the book within 10 
will refund my money in full 






yay the 


days and you 


NAME 
ADDRESS 


STATI 





POPULAR SCIENCE MONTHLY 
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IRREGULAR CURVES MADE 
FROM THIN CELLULOID 


OONER or later every draftsman has large, 
flat curves to draw that are beyond the 
reach of ordinary irregular curves. However, 
curved guides of great length and extreme flat- 
ness can be made from sheet celluloid of the 
kind sold for automobile curtain lights. 

Two classes of curves can be drawn without 
much trouble—elliptical and spiral. For the 
first, stretch the celluloid on a large drawing 
board, pinning it near the lower edge with two 
thumb tacks placed as far apart as convenient. 
Cut a piece of small copper or fine steel wire, 
and tie the ends to the tacks. Leave as much 
slack as is desired. To draw the curve, use a 
sharp-pointed scriber, such as a phonograph 





Drawing special curves is a simple matter if 
suitable guides are cut from thin celluloid 


needle or darning needle set in a wooden han- 
dle, with a notch filed near the point in which 
the wire can run. 

Now hook the wire in the notch, holding the 
scriber like a pencil, but with a finger over the 
notch to keep the wire in, and stretch the wire 
firmly. If a line is scratched from left to right, 
a half-ellipse will result. Since it is better to 
have the ends unlike, press a thumb tack in a 
short distance to the left of the right-hand 
tack and a little above a straight line joining 
the left- and right-hand tacks, and the wire 
will bear against this tack as the scratch 
lengthens toward the right. The line will then 
sweep smoothly into a shorter elliptical curve. 
For other curves, inside and out, vary the 
length of the wire, also the distance apart of 
the tacks. 

Cut out the curve with scissors. If you have 
trouble in seeing the scratch, trace along it 
with a grease pencil, and rub the pigment into 
the line and off the surface with a cloth, which 
will make the line show black. You will find 
that you can cut the curve very accurately; 
and the local bumps, if any, can be taken off 
by a little judicious rubbing with a fine flat 
file by rocking it along the edge. 

If elliptical curves (Continued on page 100) 
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/ CATCHING THIRD 
THUMB TACK 


jefe 2 > - 
7 a . 
4 nn 
7 WIRE 7—9 


ng out by ef lipse method 














pew 
> 











s+ 
oayvine vt A? »” 
GZ2OULhLGY CUCL OY (. 


yolute method 


Diagrams illustrating two methods of laying 
out the special curves with the aid of wire 
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MODERN BEAUTY: 





2 
love 


in a class by ilselg | 
DIRECTS HEAT RAYS 


® Superfex Heat-Director combines 
circulating and radiating heating 
and adds a new, exclusive feature 
—patented shutters that direct heat 
rays at any desired angle. It burns 
inexpensive fuel oil, giving modern 
comfort without the sudden changes 
of temperature so common with old- 
style heating devices. It's modern 
in appearance, too, with beautiful 
porcelain enamel finish. 


Superfex Heat-Director gives a 
great volume of clean heat— 
easily, instantly controlled by 
dial. Heat that holds overnight 


The mark of Quality 


SUP EREEX 


Burning 


HEA 


PRODUCT OF PERFECTION STOVE COMPANY 









MODERN HEATING 











Superfex Heat-Director No. ror9. Diagram 
shows burner, peed pom heat-directing shutters, 
emovable fuel tank. 


—for as many as forty-two hours 
on one filling of the removable 
fuel reservoir. 


See the new Superfex models at 
your dealer's. Sizes for every stove- 
heating use, including several 
radiating heaters in smart modern 
design. Send for our free booklets. 


For one-room chilly spots, get a 
portable Perfection Room Heater in 
smart modern design. 
a 
For central heating with air con- 
ditioning, choose a Superfex 
Oil Burning Air Condi- 
tioning Heating Plant 





PERFECTION STOVE COMPANY 
7759-A Piatt Ave., Cleveland, Ohio - 


Please send me the booklets | have checked : 

Oi! burning portable Perfection Room Hesters. 
Superfex air conditioning heating plants. 
NAME ____ 
ST. or R.F.D. 
POST OFFICE_ 
COUNTY. 











STATE. 
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Lj V MAKING SPECIAL CURVES 
TT AE OD | {NING SPECIAL cu 


do not furnish enough variety, use an involute 
or spiral. Cut a spool in half and screw one end 
to the drawing board. Cut a wire about 2 ft. 
long, secure it to the spool, and wind it around 
several times. Tie a loop in the other end, and 
use it as a compass for scratching the line. As 
the wire unwinds from the spool, the radius 
constantly increases, making a section of a 
spiral. You can vary the curvature by using 
spools of different sizes, and by winding on 
more or less wire before starting to make each 
curve.—EpwIn M. Love. 










Yet a few weeks ago they 
laughedathis skinny shape 





/ 1M 50 SKINNY, NO 
{ GIRL CARES FOR ME 
WISH | WERE LIKE JIM 


{ | USED TO BE SKINNY 


UNTIL | TOOK 
IRONIZED YEAST. IT'S 
PUT 20 POUNDS ON ME 









Small special curves can be made in the 
same way and the celluloid fastened to a piece 
of cardboard with rubber cement to stiffen 
the curve and lessen the likelihood that any ink 
will run under the edge. Cut the cardboard 
about 1/16 in. smaller than the celluloid so 
that the edge of the latter will project beyond 
it—LeEsLIE KINNING. 
~ nlp kNown) | SLIDING PUSHER BLOCK 
WHAT TO DO SOONER | | FOR CIRCULAR SAW 


IRONIZED YEAST 
BUILT ME UP IN 
6 








A FEW WEEKS LATER 


wy CHARLIE! WHAT 
HAVE YOU DONE TO 
GET SUCH A BUILD? 
YOU'RE AS HUSKY 





















NEW “7. POWER” ALE YEAST 
OFTEN ADDS 10 TO 25 LBS. 


—in afew weeks! 


wee there’s no need for thousands to be 
‘skinny’ and friendless, even if they 
never could gain before. Here’s a new easy ~ ao ; ve : 
treatment for them that puts on pounds of LIDING lengthwise on the ripping fence, 
naturally attractive flesh —in a few weeks! this pusher block eliminates most of the 
Doctors now know that the real reason | danger in ripping small, narrow strips of wood 

why many find it hard to gain weight is they : . 
do not get enough Vitamin B and iron in | 0M the circular saw. With the usual pusher 
their daily food. Now with this new discovery stick there is always a chance that the stick 
tee h po ta - eth tee — oe - will slip or come into contact with the blade, 
little concentrated tablets, hosts of people aad » oltiiten I aga ee. < 
have put on pounds of firm flesh — husky while with the sliding block this is impossible 
] i and the right hand is out of the way, on the 





The block is shaped at the bottom so as to 
hook over the end of the board to be sawed 





strength — in mre 

socNot onl ar gaining normal good- opposite side of the fence. ; 

en ce fi ne ~ per. rhe block is made to fit over the fence, one 

T umazing nized Yi made side being formed of a separate piece of wood 

i ee othe richest known sour that is adjusted for height with a wing nut 
cont? oa B and bolt. After setting the block for the thick- 
t is combined with 2 kinds | mess of the wood being cut, merely push it for- 
of it pasteurized whole ward on the fence —E. A. Bower. 


other valuab 


need Vitamin 





B ron to build you up 
t Ironized Yeast tablet 
from your druggist at once 
Day after day, watch flat 


chest and skinny limbs 
round out to normal 
ttractiveness, skin clear 
to natural beauty 
—you're & hew person, 
. 
Guarantee 
ate matter how skinny 
uu may be from lack of 
enough Vitamin B and 
iron, tl new Tronized 
Yeast should build you 
l 
i 







ip in a few weeks as 
t has thousands. If not 
delighted with the results 
the very first package, : 
money back instantly By means of a bolt and wing nut, the block 
FREE offer! is adjusted to suit the thickness of the wood 





To start you building up 

your he uth right away. we PREPARING LEAD-COVERED WIRES 
make this FREE offer. Pur + : 

chase a package of Ironized TO PULL THROUGH CONDUIT 
Yeast tablets at once, cut 

out seal on box and mail WHEN it is necessary to pull several lead- 
tous with a el pping of this : : ¢ . } 
paragraph. We will send covered conductors into a conduit, much less 


you a fascinating new book | effort is required if the conductors are first 





on healt! “New Facts : m4 
About Your Body.’’ Remem- taped together parallel with short pieces of 
iat results Ww th th _very tape every 2 or 3 ft. and the single assembly 
,_Da kage—or mon re > ’ : “ - 
funded. At all druggists. thus formed is then well served with soap- 
Ironized Yeast Co., Inc., » . seiibitiidh ne ae 
Peed ty prefentenat modelo Der 4510, Atlante’ Ge stone or cup grease—Lovis N. GOODMAN 


i ne? n PopULAR Science MONTHLY when answering advertisements in this magaz 





IT’S FUN LEARNING 
MUSIC THIS QUICK WAY 


in your own home—no teacher 


Yes! There’s a way of learning music other 
than spending years of study and practice. Re- 
member, more than 700,000 men and women have 
already studied this modern, simple method! 
Learning music this modern U. S. School of 
Music Way is easy—fascinating—like playing a 
game. 

You learn right in your own home—without a 
teacher, in your spare time at an average cost of only 
a few cents a day. First you are told what to do—then 

2 picture shows <7 how to do it—then you do it your- 
self and hear it. You learn real tunes from the start. 


Free Booklet and Demonstration Lesson 


Decide now to play your favorite instrument 
Send for the Free Booklet and Free Demonstration 
lesson explaining this method in detail. Mention 
your favorite instrument. U. S. School of Music. 


810 Brunswick Bldg., New York City. Instru- 
ments supplied when needed—cash or credit. 





Build Your Own 





Trailer At Home 
EW book contains every- 
thing you need to know. ONLY 
Includes complete diagrams 
| and specifications for build- 00 
gs ; ing both inexpensive Stand- 
\ ard and De ay or 
Covers all details from tail- 
by light to kitchen stove, with Complete ! 
wn > complete information as to 
a» yw 4 where to get them, and what to pay. At 
“os your bookstore, or send $2.00 (check or 
M.O.) for MOTOR CAR TRAIL- 
ERS by A. Frederick Co'lins to 
Dept. 110, J.B. LippincottCo. 
227 South Gth St. 
Philadelphia, Pa. 


Money back if not 
delighted. 


Build YOUR OWN 


| Wind Charger from old auto generator 
| We show you how. Make money building 



























for others. Light your buildings and play 
radio Dime brings complete plans and 
catalog. 20 other generator changes, motors 
welders, electric fence, electric outboard 

FREE moter, ete. Satisfaction guaranteed. 
Lights LEJAY MANUFACTURING CO. 


1423 W. Lake St. Minneapolis, Minn. 












d objects in nat- 
ores of practical 
1ing, wood carv- 
Projects, mag- 


For drawing and projecting picture: 
ural colors, Entertains, instruct 














ol . 
cal or horizontal position. 21 inches high, sturdy steel 
construction, ground and polished lens. Two ai 
ments, telescopic focusing. Uses standard 7 
bulb. C omplete with six foot aporoved fore por- 
/celain socket, full instructions, ND NO 
« Pay postman $2.00 p'us v9 B .. ‘ 

———/ guaranteed. FEDERAL STAMPING & ENG. CORP. 
17P Lafayette St. Brooklyn, N. Y. 























Build Roucher Models 


DE emp ’s Model Shipyard’’ 





Racing mode! yachts in construction kits and ready 
to sai New Boucher mast tra 

oiled silk sailcloth and complete line 
of parts. 4 


Blueprints, construction kits, ae 
fittings and supplies for famous . 


ships, ancient and modern. 







Popular Bor er miniature marine engines, steam boil- 
ers, blow a od and fittings. 





Send 25c for the two 1936 . Bouc CHER HOBBY BOOK and 
SCALE MODELS OF PaMOU: S SHI 
| Boucher Playthings Mfg. Corp., Dept. P :. 126 Lafayette St., New York 
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JOIN THE GUILD FREE 
(Continued from page 65) 


(2) Regular meetings, at least ten times a 
year. (3) A pledge that all activities will be 
undertaken to help members maintain and de- 
velop their interest in craftwork and to pro- 
mote the homeworkshop hobby. (4) A strictly 
noncommercial attitude in respect to all club 
affairs. (5) A report of all new members. 

The Guild itself is a noncommercial and 
nonprofit organization, the administrative ex- 
penses of which are defrayed by PopuLar 
ScIENCE MonTHLy, the official Guild maga- 
zine. Nationally known leaders in various 
fields serve on its Advisory Council—Frank 
A. Vanderlip, Harvey Wiley Corbett, Dr. 
Hugh S. Cumming, Prof. Collins P. Bliss, 
Maj. Gen. Benjamin D. Foulois, Capt. E. A. 
McCann, Dr. Francis G. Pease, and Prof. 
Clyde A. Bowman. 

If you, too, would like to share in this 
great home workshop movement and take 
advantage of the opportunities that it holds 
for every enthusiastic craftworker, send the 
coupon at once for detailed information. 


WHERE HOME WORKSHOP 
CLUBS ARE LOCATED 
(Continued from page 65) 
KENTUCKY Patchogue, L. I. 
Covington Peekskill 
Lexington a 


Louisville Syra 
LOUISIANA NORTH C AROLINA 


ent Charlot 

MAINE NORTH DAKOTA 
Brunswick Fargo 
East Machias OHIO 


Ashtabula 
Cincinnati (2) 
Cleveland 
Maumee 
Newark 
Toledo 
Zanesville 
OREGON 
Eugene 
Roseburg 


MARYLAND 
Boonsboro 
Hyattsville 

MASSACHUSETTS 
Boston (Model R. R.) 
Brockton 
Fall River 
Lawrence 
Lowell (2) 

New Bedford 


North Adams The Dalles 
Orange PENNSYLVANIA 
Roxbury (2) Chester (2) 
Springfield Easton 

West Lynn Erie 

Worcester Fair Oaks 


MICHIGAN 
Detroit 
Flint 
Mt. Clemens 
Muskegon 
Saginaw 


Walla Walla 


Indiana 
Kutztown 
Norristown 
Philadelphia (2) 
Pittsburgh (3) 
scranton 

Sharon 


MINNESOTA Sharpsburg 
Detroit Lakes Stroudsburg 
Minneapolis TENNESSEE 


Red Wing 
MISSISSIPPI 
Brookhaven 
MISSOURI Kingsville 
Mansfield Lamesa 
Rolla UTAH 


Chattanooga 
Memphis 
TEXAS 


St. Joseph Provo 

St. Louis (3) VIRGINIA 
MONTANA Hampton Institute 

Billings Norfolk 

Great Falls Richmond 

Miles City West Point 


WASHINGTON 


NEBRASKA Coulee Dam 
Alliance Spokane (2) 
Lincoln Tacoma 
South Sio Yakima 

NEW HAMPSHIRE WEST VIRGINIA 
Dover Beckley 


Bluefield 
Fairmont 
Fayetteville 
Missouri Branch 
WISCONSIN 
Cudahy 
Kenosha 
Madison 
Waupaca 
WYOMING 
Cheyenne 
TADA 


Coleman, 


Manchester 
NI Ww JERSEY 
Collingswood 
I lizabeth 
Hoboken 
Kenilworth 
Maywood 
Morristown 
New Egypt 
Paterson 
Wood-Ridge 
NEW YORK 
Brooklyn (2) 


~ 


Alberta 


Buffalo Edmundston, N. B. 
Cooperstown Montreal, P. Q. (2) 
Dunkirk Moose Jaw, Sask. 
Elmira Ninette, Manitoba 
Freeport Penticton, B. C 
Hornell (2) Three Rivers, P. QO 
Le Roy Vancouver, B. C 


Mount Vernon 
New York City (5) 
Niagara Fall 


Victoria, B. C. 
PHILIPPINES 
Manila 


1936 Please 


NOW’S YOUR CHANCE TO 
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FRANK KING... 


UT, TUT, Mr. King, Union 

Leuder is not only down your 
alley...it’s right down every man’s 
alley! For Union Leader is primed for 
every man’s pipe, and...at adime 
...it’s priced for every man’s purse. 
Sniff it! Smoke it! And when you 
light a fragrant, flavorful pipeload, 




























Union Leader smoker, and famous creator of “*GasoLine ALLEY” 


watch it bowl a ten-strike over mix- 
tures with fancy price tags. Try a 
tin, brother, but don’t say we didn’t 
warn you! That mellow, old, Ken- 
tucky Burley in Union Leader will 
make your dime pay a dollar divi- 
dend in smoking pleasure! (Swell 
rollin’ for cigarettes, too!) 


Copyright, 1936, sorillard Co., Inc. 
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METAL CUTTING 


Model illustrated $82.50 complete less motor. Back 
geared Serew cutting. Automatically reversible 
power feeds 
Many models to choose 
from at prices and terms 
to fit your budget 


SEND FOR 42 
PAGE BOOK 
iT’S FREE! 


I{as features found on no other lathes. 


aS ttl 





Describes and illustrates 
the complete line of At 
las metal lathes, wood 
lathes drill 
tools and attachments 
Also describes the Atlas 
6 time payment plan 


presses 














lease send your 42 page catalog 


\ddress 


Cit ind State 


ATLAS PRESS CO., 1055 No. Pitcher St., Kalamazoo, Mich. 





Always mention PoPULAR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 





Make Your 
Fall Hunting 
Pay Future Dividends 









| Mialévn -WIN CHESTER | 


|| Game Restoration Anea 
ad Increase Wildirfe! % 
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While hunting this fall in your favorite 
game cover coke a census of the birds it 
holds. If there’s a serious shortage, or 
no shooting surplus over the necessary 
breeding stock, we can tell you exactly 
what to do to insure future dividends in 
greatly improved shooting. 










The Western game resto- 
ration plan has been tested 
and proved at our own 
zame farms. Mail C oupon 
JOW for FREE ‘Man- 
ual of Game Management’’! 
Complete information 
you've long wanted! 





Manual 


Of Game 


\ 
fanagem, ne 


ee 


foo ae ee 
, Vestern Cartrince Company 
De +" 16, East Alton, Ill. 


1 Mail, FREE. a a copy of your MANUAL OF GAME 


MANAGEMENT. 
| 
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GUILD CLUBS PLAN 
FALL PROGRAMS 





Official Magazine 
POPULAR SCIENCE MONTHLY 


RE PORTS from home workshop clubs 
throughout the country show unmistak- 
ably that the coming season will be the most 
successful in the history of the National 
Homeworkshop Guild. Many special features 
are being planned by the clubs, and all ex- 
pect to increase their membership rolls. 

Wichita (Kans.) Homecraft and Hobby 
Club. By transferring an exhibit of members’ 
work from one section of the city to another, 
considerable interest has been aroused and 
new members obtained. The display was first 
shown in a clothing store on the north side of 
town and, after circling other outlying stores, 
was gradually moved closer to the heart of 
the city, arriving in the downtown section in 
time for Railroad Week, when it was divided 
among an art and homecraft store and sev- 
eral transportation companies, which used the 
exhibits perta‘ning to transportation. The ex- 
hibit includes many models of airplanes, 
boats, and trains; a miniature optical shop 
showing complete lens-grinding equipment in 
operation; jig-sawed art plaques in relief of 
scenes in Washington, D. C.; wooden chains 
whittled from solid pieces, an inlaid glove 
box, beaded belts and leather work, fountain- 
pen paint sprayers for model work, a turned 
hanging flower bowl, and turned dresser 
bowls. Meetings were discontinued during 
the summer, but the exhibit was carried on 
Local newspapers have codperated in the 
work 

Club des Artisans Amateurs, Trois Rivieres, 
P.Q., Canada. Approximately 4,000 persons 
viewed the club's first annual exhibition in 
the windows of a local hardware store. There 
were fifty-three pieces of craftwork in the 
exhibition, which was not competitive. 
Among the more interesting projects were a 
32-in. yacht and a carriage by Edmond 
Boisvert; three pieces of wood carving by 

P. Bélangér; a violin by Albert Chartier 
and a whittled sea captain by C. B. Meyers. 
A great deal of fretwork was displayed. The 
club plans to hold competitive exhibition 
later when the members are more experienced 
and the total enrollment is larger. 

Orchard Park Home Work Club, West 
Lynn, Mass. Organized with six senior and six 
junior members, this new club plans an active 
vocational guidance program. Donald William 
Fraser is supervisor of activities. 

Creston (lowa) Homeworkshop Club. C.N. 

Scott lectured on pattern making and mold- 
ing. He poured aluminum for a cylinder and 
showed how to finish it on a metal-working 
lathe. The meeting was held in the manual 
training room of the local high school. 
One session was held at Spring Lake, Corning, 
and members’ wives were invited. A demon- 
stration was given on the different processes 
in making pottery from the raw shale to the 
finished product, including turning, trimming, 
baking, and glazing. 

Mansfield (Mo.) Homeworkshop Club. 
Three members are building cedar chests, one 
is making furniture for his home, and another 
is constructing flower boxes. 

Denver (Colo.) Homeworkshop Club. A 
display in a downtown store window caused 
so much favorable comment that the club 
was requested to put on a three-day exhibi- 
tion of craftwork in connection with a Y.M. 
C.A. circus. The club meets at the Y.M.C.A. 
on the second Friday of each month except 
during the summer (Continued on page 103) 
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EW LIFE FOR LIGHT MOTORS, AUTOS, 
N ACTION POINT OF TOOLS, 


HINGES, LOCKS, STOPPING RUST ON TOOLS, ETC. 








Fool of Ib AR Pts 


Does away with slow hand 
work.Plugsinany light socket, 
A. C.or D.C. 110 v. 13,000 
r. p. m. For home, shop or 
taketojob. Uses 200 differ- 
ent accessories. .grinds.. 
polishes ..routs . .drills.. 
cuts..carves ..sands..saws 
--sharpens..engraves. 
Order on our Ten- _—_ 
ney © back Trial . 
or 







atyour 
Dealer's 


send FREE Cotsiog. CRAFTSMAN 
$ 75 Project Book 

ae iegenre and Profit with a Han- 

dee.’’ Easy working plans formak- 


ing many interesting and unusual 


. 
And upPostpaid, 3accessor- 
Ld oe projects 25c, stamps or coin. 


fies FREE. Send order today 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. S., Chicago, IIL 








—GAS ENGINES— 


for Model Airplanes—Boats 
An Engineering Triumph! 






















TheG.H.Q Motor is actually, one of the most At 
powerful motors ever constructed! Has broken The 
records for Renee performance flies L t 
mode! planes upto 10ft. wing spread. Easy owes 
to start—just a twist of the wrist and sim Price 
ple as ABC to assemble. (So easy only a Ever 
screwdriver is needed). Steady running— Offered! 


runs 27 minutes on ounce of gas. Cylinder 
and piston lapped to within .0003. Kit in- 
clu'les plug, coil, condenser, tank, ignition 
wire. cylinder, ‘piston, connecting rods, 
timer, cranksh aft. all screws, nuts, bolts. 
ete Every part is fully machined 
and finished Nooi!, gas, batter 
ies or propeller ve 8: 
ed. Postpaid for only 


Ready-to-Run G.H.Q. 
Motor complete with 
propeller block includ 
ed: entirely assembied on stand. - 

shipment — Performance guaranteed — 1/5 
oil, gas or batteries in- 
for illustrated catalog 


Tested and run before 
horsepower at 3000 to 7000 R. P. M.—No 
cluded Postpaid for only $12.50. Send 3c 
including information on gas accessories. 


G. H. Q. MODEL AIRPLANE CO. 


564 Southern Boulevard Dept.S New York, N. Y. 
BUILD YOUR OWN — 
Gave AUTO 
/ 
mores : 


RAILER 


DIAGRAMS—SPECIFICATIONS— 
PLANS—COST OF MATERIALS, ETC. 


Three sets of complete trailer plans in one manual. 
Simplified, detailed instructions, plans, diagrams for 
building a Sportsman's Streamline Model, also a sim- 
plified Tourist Trailer—designed especially for the 
man who wants an easily built, inexpensive job. Also 
a De Luxe Tourist Trailer to accommodate 4. Plans for 
AI.L THREE in one great book Tells you how to 
estimate in advance just what your trailer will cost 

materials needed, and where to get them—how to 
get the right start—-building the chassis, running 
gear, framework, body and roof How to install 
springs, wheels, power brakes. Complete instructions 
for furnishing——easily made built-in beds, tables, ice 
box, radio. stove, ete How to install water, 
light, heat, etc. Nothing has been omitted to make it 
easy to build your own 











Popular Science Pub. Co., 353-4th Ave., New York 


Please send me ‘‘BUILD YOUR OWN TRAILER’’. I will pay 
the postman only $2.00 and a few cents postage when the book 
is delivered. 10-36 
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GUILD CLUB PROGRAMS 


(Continued from page 102) 


There is no community shop, but machinery 
houses have cooperated by lending any type 
of equipment needed for demonstrations at the 
meetings. Recent lectures have dealt with the 
circular saw, shaper, drill press, alabaster, 
blueprints, metal spinning, leather work, and 
finishing wood. 

Los ‘Angeles (Calif.) Union Railroad. A 
regional convention of the National Model 
Railway Association will be held in Los 
Angeles in November. It is sponsored by the 
local organization and is open to model rail- 
way men in all scales, from H.O. to % in., and 
also to those who do not build to scale or 
operate “tin-plate’ equipment. Persons out- 
side of the city who intend to come are re- 
quested to send a post card to W.S.Hofford, 
451 S. Clela Avenue, Los Angeles, in order 
that adequate arrangements can be made. 
Technical papers will be read and models 
exhibited. 

Col. W. H. Waldron Homeworkshop Club, 
Missouri Branch, W. Va. Plans were made re- 
cently to outfit a new workshop and club- 
room. A new tool cage is now under con- 
struction. An efficient method of checking out 
tools was discussed, and bulletin boards were 
installed. The club plans to purchase a large 
glass show case. The members will display 
their work, including woodwork, leathercraft, 
archery, and square knotting, at the Moun- 
tain State Forest Festival, Elkins, W. Va. 

Fairmont (W.Va.) Homecraft Club. The 
making of blueprints is the latest undertaking 
started by the club. The club constructed its 
own blueprint frame. 

Edmundston (N.B., Canada) Hobbyists. 
A contest was held recently in which each 
member was required to build a bird house 
of any shape or size. The finished models 
were exhibited in a local store window and 
an invitation was offered to the public to 
vote for the best. 

Covington (Ky.) Homeworkshop Guild. 
Joseph Hackman was recently elected presi- 
dent; Henry Stark, vice president; Harrie W. 
Johnson, secretary; Charles Zimmer, Jr., 
treasurer and librarian. The board of di- 
rectors consists of Marshall Herst, C. W. 
Peters, E. S. Schonk, and Carl Knoeckelman. 

Cartier Homeworkshop Club, Montreal, P. 
Q., Canada. Correspondence is being carried 
on with several other National Guild: clubs to 
exchange ideas. The following projects are 
being undertaken by members: 20-in. model 
of the Normandie, Georges Frenette; 12-in. 
model of an Atlantic locomotive, Jean Trem- 
blay; roller-skate scooter for children, Roger 
Frenette; hand-powered jig saw and sanding 
machine, Paul Denis. The secretary, Mr. 
Denis, recently gave a talk on how to build a 
model of the Normandie. 

Kenosha (Wisc.) Homeworkshop Club. 
Bruno Strecker has been named librarian. 

Mason City (Iowa) Homeworkshop Club. 
Organized a year ago, the club now has a 
membership of thirty-seven. The officers are 
Max Boyd, president; R. D. Mettler, vice 
president; John R. Conaway, secretary; 
Mack Haney, treasurer. 

Timpanogus Homeworkshop Club, Provo, 
Utah. Officers are Dr. Albert R. Taylor, presi- 
dent; Dr. Milton Marshall, vice president; 
Ramona F. Cottam, secretary. 

Fall River (Mass.) Homecraft Club. The 
first annual exhibition was held recently and 
the displays judged as follows: first, Clifford 











Schlemmer, modern end table with inlay; 
second, George Legault, mahogany end table 
with glass top; third, Napoleon Goulet, com- 
bination bootery and seat ; honorable mention, 
Albert Boutin, twin end tables, and Bernadin 
Lafond, cathedral wall bracket and colonial 
corner cupboard. The judges were Frederick 
Rundall, director, Deman Vocational School; 
Charles H. Malte, (Continued on page 104) 
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MADE HISTORY i#2 1492 
Santa Maria 


Nina - Pinta 


nu f | jean 


* FILES AR 


All through history, before and 
since Columbus discovered a new 
world with 3 ships in his fleet, the 
number 3 has stood for success. 

Today 3 file brands — Nicholson 
— Black Diamond — McCaffrey — 
are making history at the work 
benches of thousands of hobbyists 
helping these home experts remove 
stock faster and do more intricate 
work. 

Are you interested in making 
models or would you like to produce 
decorative and useful articles from 
metal? Let these three outstanding 
files help you. Your hardware store 
carries them in all shapes and sizes 
for every home filing need. Nichol- 
son File Company, Providence, R. L., 


U.S. A. 









E io cooiaa HISTORY 


in 1936 





Patents 
Pending 


A FILE FOR EVERY PURPOSE 


Please mention PopuLAR SciENcE MontTHLY when answering advertisements in this magazine. 
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LOW COST POWER 


with this 


K RW—FORD V-8 UNIT 

















SOTAPERRINENTER DORUE REDE Leen 


Here’s dependable, low-cost power up to 
60 H.P.—complete, compact, portable. 
Ideal for welders, compressors, hoists, 
pumps, amusement devices, wel! drillers, 
agricultural and contractors’ equipment, 
etc. For complete information, prices 
and data showing how a K R W Unit 
will pay for itself out of savings in a 
few weeks, write us or see your local 
Ford Dealer. 


ALSO K R W ELECTRIC PLANTS 


110 or 220 volts— 

) KW. Available 
also in same frame 
to produce single 
phase, three phase 


or direct current 
and also as an arc 
welder, plating dy- 
namo or with pulley 
for power take-off. 
Speed 1800 R.P.M. 









... It’s one of the 20 
FREE CASCO PROJECTS 


The Eskimo word for thislight, 
one-man boat is “Kayak.” The 
woodworker of average ability 
can build it easily and economi- 
cally. And it’s lots of fun! 


HOW YOU GET FREE PLANS 


The green ticket in every 25c (or 
larger) can of CASCO entitles 
you to any one plan of these 20 
absolutely free. The 









projects, 
plan comes to you complete in 






every detail, No extras to buy... 






you get exact working direc- 
tions, plans, and list of ma- 


terials 





necessary to build, in 







your own 
projects you select. This 


workshop, the 











ervice is designed for you. .. start to use 
it. Buy your can of CASCO today, at any Hardware, 


Paint or Lumber Dealer. 


ILLUSTRATED FOLDER HELPS YOU 
SELECT YOUR FREE PLAN 


Moe] Stick the coupon 
below ona penny 
fot! The mailman 


will bring you the folder that 
describes and pictures the 
20 CASCO prize projects. 


free project 












CASEIN COMPANY OF AMERICA, Inc. 
0 Madison Ave., New York, N.Y., Dept. P.S 
Please se t Service, 










nd folder about Free Projec 
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GUILD CLUB PROGRAMS 


(Continued from page 103) 


instructor, Henry Lord Junior High School, 
and Charles F. Brown, instructor, J. M. Mor- 
ton Junior High School. Mr. Rundall spoke 
to the club on “Adhering to Specific Plans 
Once a Project Is Started.’ 

West St. Louis Homeworkshop Club, St. 
Louis, Mo. This club recently reorganized and 
elected William Callaway, president; Harry 
Van Dyne, vice president; Kenneth R. Fix, 
secretary and librarian; William Wocet, treas- 
urer. 

Maumee Valley Homeworkshop Guild, 
Maumee, Ohio. Winferd R. Wittenmyer is 
president of this new club; Alvin Kledzik, 
vice president ; Robert Wittenmyer, secretary ; 
Richard Marsh, treasurer. 

Mound Builders Homeworkshop Club, 
Newark, Ohio. Under the direction of Louis 
Lee, an authority on finishing furniture, the 
members have carried on a program of finish- 
ing new work and refinishing antiques. A 
tool of some sort is awarded at each meeting 
to maintain interest. Meetings were discon- 
tinued for the summer, but an active season is 
planned for the fall. 

Tri-City Homeworkshop Club, La Salle, 
Peru, and Oglesby, III. demonstration on 
how to coil a band-saw blade and how to 
braze a broken blade was given by Joseph ( 
Ruscinske at a recent meeting at his home. 
Meetings will be resumed on September 15 
when R. F. Lindenmeyer, president of the 
club and instructor of manual arts at the 
La Salle-Peru High School, will demonstrate 
wood turning. 

Winfield (Kans.) Homeworkshop Club. 
Glues and gluing problems, the use of turning 
tools, and methods of antiquing wood were 
discussed at a recent meeting in a local hard- 
ware store. Three new members were ad- 
mitted. 

Waupaca (Wisc.) Homeworkshop Club. 
George Klake won the contest sponsored by 
the club for the best article made at a cost not 
exceeding $2.50. The entries were displayed in 
a local hardware store window. The club has 
visited a boat factory and a blacksmith shop. 
Meetings were discontinued during the sum- 
mer but will be resumed September 3. Officers 
are Marlyn Looker, president; Severt Neilson, 
secretary, and Basil Barnhart, treasurer. 

Brunswick (Me.) Homeworkshop Club. 
The second annual dinner was held recently 

Jaquish Inn. Gerald Russel was in charge 
of tickets, W. A. Duquette took care of 
transportation, and Steve Merrill entertained. 

Spokane (Wash.) Homecrafters. William E. 
Mitchell, a member of this club, has been 
elected president of the American Society of 
Inlay Artists, an organization recently organ- 
ized to “promote an active interest in intar- 
siatura, to increase the knowledge of its mem- 
bers by the interchanges of ideas, to attain a 
high degree of artistic workmanship and abil- 
ity, and to interest others in the art.’ All the 
officers and governors are active in the home 
workshop movement, particularly the educa- 
tional side. An exhibit will be held in San 
Francisco later. 

Dover (N. H.) Homecraft Club. Having at- 
tained a membership of fifty-nine in its first 
vear, this club plans an active program for 
the new season. The fall schedule began with 
an outing the latter part of August at the 
camp of Wallace Varney, former president. 
On the committee were Arthur Cram, Sr., L. 
J. Batchelder, and Daniel Flint. Repre- 
sentatives of many manufacturing concerns as 
well as members have given talks on various 


phases of the home workshop during the 
past year. 

Queen City Craftsman Club, Cincinnati, 
Ohio. James Theis is president ; Oscar R. New, 


vice president; John Westermann, secretary 
and treasurer. There are eight charter mem- 


bers. | 
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ACCORDION 


@ If you want to be 
popular; admired; the 
life of every party, 
learn to play this ac- 
cordion, and you will 
be the center of attrac- 
tion everywhere. It’s 
a complete band in it- 
self. Very easy to 
learn. Fun from the 
start. Most alluring, 
romantic music ever 
heard. 


$7 S0insiRe EASY 


INSTRUCTION 
This beautiful full size Ancona, with 
complete treble and 48 bass keys is the 
most amazing accordion value ever 
offered. Plays all music and has the 
tone, volume, and appearance of the 
most expensive accordions. Oldest, 
most reliable, European maker. Satis- 
faction guaranteed, Easy terms. 
Complete with case and instruction 
book. Rapid learning assured. See your 
local music dealer, or write direct 
for beautifully illustrated circular 
with full details. Get in the fun 
now. Send postal today sure. 88 


SOPRANI, INC. 
Dept. 1031, 630 South Wabash Ave. 
Chicago, Ilinois 


















GENUINE -ARFCO- CUTTING TOOLS 
GIVE YOU SATISFACTORY SERVICE 


Improve your work 
; Special offer 
6 cutters as shown 
finest steel for filing, carving, 












azine. POPULAR SCIENCE 
















cutting, engraving 
on all wor ids, plastics, 
metals (%” x 1%” 

shanks). Fit all hand(iie $5 
grinders and_ stationery 
machines. Keen, sharp 
edges. When prepaid we pay the postage. 






shapes available. Largest 
stock in America. 
Dealers get our prof- 
itable proposition. 






Ove 500 


SEND FOR 
FREE BOOK 


AMERICAN ROTARY yous e.. x, ae. 
44 Whitehall St. Dept. Y. City 








New Adding N Machine 
Fits Vest Pocket! 


Adds, subtracts, and multiplies. like $300 
machine—yet it costs only $2. 95. Weighs 
only 4 ounces. Not a toy guaranteed 
workmanship. Perfectly accurate, light- 
ning fast Sells on sight to business 
men, storekeepers, homes—all who use 
figures 

Write at once for Free 

Sample Offer and Mon- AG ENTS 
ey-Making Pian. 100°) Profit ! 
Sc. _M. Cleary, Dept. 25, 303 W. Monroe St. Chicago 
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seer ® 
| he fae) MODEL 
SUPPLIES 
eee — MOTOR — SAILBOAT 
Blueprints — Woods — Tools — And hundreds of Scale 


fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for thia Catalogue to 


{GEN E’S 510 EAST 11 STREET 


a P. S., New York City 
Ce te 6 6 Pe OO ee 


Wonders Through The 


MICROSCOPE 


A new book which tells you 
all about MICROSCOPY. 
Turn an inexpensive micro- 
scope on hundreds of speci- 
mens within a stone’s throw of 
your front door and you step 
off into a new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 
POPULAR SCIENCE MONTHLY, Dept. 106 
353 Fourth Ave. New York, N. Y, 

















MONTHLY 














p a | 


ants ot oe Gk 2) ue ok 


nh O22 fo 68 6 Oe 














— 





SAW TEETH QUICKLY SET 
WITH SIMPLE DEVICE 


OR giving a uniform set to the teeth of 

circular and other saws at the time they 
are filed, a surprisingly simple fixture can be 
made as shown below from a few scraps of 
wood and iron. With it, the unpracticed hand 
can do a good job of setting, and do it more 
rapidly than with some of the more commonly 
used setting tools. The device is gripped in a 
bench vise while being used. 

A piece of 2 by 4-in. block, 5 in. or more in 
length, will be suitable for mounting the metal 
parts. These will include a piece of flat or 
square iron bar, % by ™% in. or more in size, 
and 1 in. longer than half the diameter of the 
largest circular saw to be accommodated; a 
short stove bolt with nut; one washer slightly 
thicker than the circular saw and of an outside 
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Top and side views of the fixture, which en- 
ables saws to be set speedily and accurately 


diameter to fit snugly inside the hole in the 
saw; another of larger outside diameter; and 
a large nail or spike. 

With a file, bevel off the end of the flat bar 
to the angle desired for setting—usually from 
10 to 15 deg. Hold the circular saw against 
the bar in the position shown, with base of 
teeth at top of bevel, and scribe a circle in- 
side the saw hole. In the center of this circle, 
drill a hole through the iron bar to receive the 
stove bolt, not too loosely. 

A piece of the large nail, filed slightly flat 
at one end, bent to a right angle and attached 
with staples and nails as shown, rests upon the 
saw tooth and, when struck with a hammer, 
quickly bends each tooth in turn to the angle 
of the bevel on the iron bar. For use in set- 
ting handsaws or band saws, two additional 
locating pins may be driven into the wood 
block as indicated in the upper sketch. 

Each time the same circular saw is filed, the 
bevel on the flat bar may be filed slightly, to 
adjust it to the shortened radius of the saw. 
Fifty teeth or more a minute can be given a 
smooth, uniform set in this way. Ripsaws 
will require a longer bevel and therefore a 
different flat bar. If, however, the bar stock 
is stiff enough (not less than 3% in. in thick- 
ness), one side can be beveled for rip and the 
other for crosscut teeth. Reversing is then 
accomplished by removing the two wood 
screws.—H. K. RANDALL. 

Keep a sponge rubber kneeling pad on the 
workbench for holding screws and small 
metal parts, so that they can be picked up 
easily —K. L. Rogsrns. 

AN ORDINARY harness snap in the hasp of 
your fishing tackle box will enable you to 
carry it by the handle without the bother of 
locking and unlocking it each time it is to be 
moved.—Pat MacDonaL_p. 
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HOW JIMMY BECAME THE 
MOST POPULAR BOY IN 10 
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Big Brother Dan: 
Jimmy: *‘ Aw heck—I wasn’t invited.’’ 
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“*You not going to the party Jimmy?’’ Dan: “W 


hen I was your aye I was a dandy Harmon- 
ica player. They na iy wanted me at all the parties. 
Why don't you send for the new Hohner Instruction 
Book and get started?’’ 
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Dan: ‘‘Gee Jimmy, this new Hohner Instruction 
Book's a lot better than the one | had, You'll bea 
better player than I was,’’ 


JIMMY'S brother Dan, who was in his soph- 
omore year in college, had always been popular. 
Even as a youngster he was the leader of his 
crowd, invited to all kinds of parties. So when 
he came home on his vacation and found Jimmy 
always being passed up when party invitations 
were given out, he tried to find out why. Then 
he told Jimmy what thousands of boys and girls 
have found out—that a good harmonica player 
is always in demand for all kinds of parties and 
outings. And when players form Harmonica 
Bands, they are simply swamped with invita- 
tions to play everywhere, over the radio, at pub- 
lic receptions and big school events. 





|New Instruction Book Makes Learn- 
ing toPlay Harmonica Easier than Ever 
The new Hohner Instruction Book “Harmonica 
Playing Made Easy” is the simplest and easiest 
Instruction Book ever prepared for the Harmon- 
ica. It takes you step by step right from the 





M. HOHNER, Inc. Dept. 994K 

351 Fourth Ave., New York City 

| Please send me your new Instruction Book 
| 





| nner 


| 


7 Address 


sa aa ee sae ae ome ame aoe oe ee oe oe oe 





Dan's girl friend: ‘*That young brother of yours is the most 
popular youngster in town.*’ 

Dan: ‘‘And it’s all because he took a tip from me and learned 
toe play the Harmonica.’”’ 


correct way to blow each single note, right up to 
where you play complete selections. A number 
of old time popular songs arranged for Har- 
monica, are included complete in the book. 
Also tells how to organize a Harmonica Band. 
Just send in the coupon below for a Free Copy. 


All Fine Players Use 

Hohner Harmonicas 
Practically all the expert players you hear over 
the radio or on the stage use only Hohner Har- 
monicas because they are true in pitch, accurate 
in tone and sturdy in construction. Larry Adler, 
the sensational stage soloist, Charles Newman, 
the radio star, Carl Freed, leader of the well 
known Harmonica Harlequins, Albert N. Hoxie, 
Director of the famous Philadelphia Harmonica 
Band, are only a few of the well known artists 
who use Hohner Harmonicas exclusively. So be 
sure to ask your dealer for a Hohner—“the 
world’s best”, and look for the Hohner name on 
the box and on the instrument. 


MAIL COUPON FOR 








x ILLUSTRATED 
HARMONICA 


Address Canadian inquiries te Hough & Kohler, Ltd., 468 King St. W., Toronto 
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To STOP LEAKS of water, 


steam, gas or oil from 
PIPES, BOILERS, TANKS 


O THIS with 
Smooth-On No. 1, 
and you save at least 
$1.00 to $10.00 over 
what a repair man 
charges for labor alone 
With cracked boiler, fire 
pot or radiator sections, 


Pipe Leaks 
etc., you also avoid the 
expense for new parts. 


—__— 
{I 
Smooth-On No. 1 ju- o€=Jo 


diciously applied at =e Foe 
cracks, leaky seams, pipe 
threads and flanges, seals 
steam, water, gas, oil, or 
smoke leaks quickly and 
permanently 
Householders find 
hundreds of uses, such as 
making stripped screws, 
bolts and nuts hold, 
tightening loose hooks, 
locks, hinges, bath room 
fixtures, handles, casters, 
mending leaky pots, pans, 
Excel- 
lent for stopping leaks in 
auto radiators, cracked Fire Pot Leaks 
water jackets, seams in - . an 
gas tanks, tightening 
loose hub caps, exhaust 
pipe and heater connec- 
tions, lamp and tire 
braces, ete \ Smooth- 
On repair holds on any 
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Boiler Leaks 

















stove ovens, etc 



































metal and is proof 
against pressure, heat 
and vibration 
Smooth-On costs only a 
few cents per repair and no 
ial tools or skill are re- 
( iired \lerely follow di- 
rections in our free book. Ex- 
pansion of the Smooth-On in 
metallizing will do the rest. 
=a 
HOME »~ Auto 
REPAIRS 
| Furnace 





Gas Leaks 
Keep a can of Smooth- 
On No 1 hand ior emer- 
ones 


FREE BOOKLET 
The Smooth-On Repair Book 
et shows dozens repairs that 


Write for any home owner can make with 


FREE BOOK 
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SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 


Name 





Address 
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HOW TO MAKE JEWELRY 
(Continued from page 77) 


The support for the stone is made from a 
thin strip of sheet silver or a piece of round 
wire and is soldered inside the bezel. In the 
case of a box bezel, however, no stone support 
is needed, as in the thunderbird ring, unless it 
is desired to raise the stone, when a support 
may be inserted, as illustrated in one of the 
drawings. 

3efore putting in the stone support, it is 
well to see that the bezel is exactly the re- 


SSESED | 


REE RINGS JOINED, 





THEN GENT | 

{6-GAUGE | 

LOVE-KNOT ROUND | 
RING WIRE 








To form a love-knot ring, three circles of 
wire are joined and bent so as to interlock 


quired size, as it can easily be stretched, 
too small, by hammering it lightly on a taper- 
ing mandrel 

If the bezel is made of twisted, hammered 
wire, anneal the strip after hammering by 
heating to a red heat, This will prevent it 
from breaking when 
being bent. 

When leaves are 
used to hold the 


-PUSHER 













RING stone in place, the 

b bezel is made very 
low. 

PUSHING Finger bands. The 

EDGE OF finger bands _ are 


BEZEL OVER made from 16-gauge 

AGAINST , r 

stone found sterling wire. 

There are two types, 

either of which may 

be used. 
RING Two pieces of wire 
CLAMP are heated to anneal 
them, straightened, 
placed alongside each 
other, and if neces- 
sary bound with 
binding wire. In one 
type, the wires are 
soldered together 
near the middle; i 
the other type, they 
are soldered near the ends. 

In the second type, after the ends are sol- 
dered, the band is bent to the general shape of 
a ring. The unsoldered portion—the center— 

spread apart and the bezel inserted. Place 
the parts on a charcoal block and solder both 





— WEDGE 


How edge of bezel is 
bent to clasp stone 




















wires to the bezel at the same time 
a ar itt 
—- Ht 











SLIT THEN CUT ACROSS 


The way to cut silver solder into tiny bits 


If the bezel projects below wires, as shown 
at F in the sketches, file out that portion. 

After the bezel is soldered in place, shape 
and cut the ring band to the required size. 
Bind with wire and join with silver solder. 

The first type of band is used on the mono- 
gram, souvenir coin, and thunderbird rings, 
and occasionally it is desirable to use it with 
stone rings. In fitting this kind of band, see 
that all four “feet” touch the bezel, and solder 
all four at the same time 

Ornaments. Many ornaments suitable for 
this type of jewelry may be made from wire 
or sheet silver, or may be purchased already 
stamped out 













NO CLEANING 
ADJUSTABLE POWER 
LOW COST AMMUNITION 


Grooves inside ‘barrel make the Crosman a 
real rifle with all the hair-splitting accuracy 
this term implies. Shoots bullet (pell) same 
diameter as .22 powder rifle, but silently, 
powerfully, with no recoil, using the terrific force 
of compressed air—same force U. S. Navy uses to 
drive 2000 Ih. torpedoes Marvelous for target, 
small game. Single and 20 shot repeater models 


Sup. erPells a4 a No license required. 


Best for all .22 cal air rifles 
Heavier, jonger, more perfectly 
formed, secret process) thus 
harder hitting and more accurate, 
Made to American standards by 
American workmen. Free folder. 


Rifled 
barrel 





FREE BOOK 
Containing important 
target and game shoot- 
ing facts; also Crosman 
Catalog. Write 

Ask Your Dealer To 
Show You A Crosman 










Crosman Arms Co., Inc. 386 St. Paul St., Rochester, N.Y. 


WooD LATHE 









“The Giftmaker”’ 





Eu 
Fills need for inexpensive, smooth - -ronniag lathe. 
Your fractional H. P. motor runs it. Face plate 
and driving dogincluded; Specifications: 15” long, 6” high 
- " Turns pieces up to 234” diameter by 
also list of 50 articles pos- 


919" long. Adjustable. 2 speed. Same 
‘ - lathe with bed to turn pieces up to 24” 
sible to turn on this lathe. jong, postpaid, $3. Outside U.S., $3.25 
FRE Catalog illustrating complete line: Jig Saw, $1.50; “> P ress, 
$2.50; Circular Saw, $3.; Shaper, $3.; Sander, $1., 


J. & H. Metal Products Co., 3 Commercial St., aenaie. N.Y. 


SHIP MODELS 


The quick and easy road to 
ship ‘modeling is to get one 
of our accurate scale con- 
struction sets. With them 
you can concentrate on the 
interesting part of the model. 
Similar sets for models of 
Flying Cloud, Destroyer 
Preston, Constitution, U.S. 
S. Texas, Whaler Wanderer 
and many others. Also semi- 
finished hulls and all sorts of 
materials and fittings such as blocks: deadeyes, anchors, steering 
wheels, guns, lifeboats, etc. Large 64-page photographically illus- 
trated booklet, desc ribing the above sent postpaid upon receipt of 
15¢ (coin) Many persons on receiving this booklet, have discovered 
how simple and enjoyable is ship model making. 
booklet before starting your model. 


Model Ship S Supply C Co., Dept. S, Mineola, N. Y. 


HULL AUTO COMPASS 


Have you ever taken the wrongroad 
and driven many miles before dis- 
covering your mistake? This new 
AIRPLANE TYPE AUTO COM- 
PASS constantly tells your direction 
of travel. Sticks to windshield. Base 
1%" diameter. ONL 7 —. 95 POST- 
PAID, including mpensator. 
SATISFACTION % U ARANT EED. 

= a dealer cannot 

you, order direct. 


Hull Mfg. Co. Bo Box 246-E, Warren, Ohio 








Be sure to get your 
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Automobile Racing NEW BOOK 


( Fourth Edition) 

Nine Chapters—66 illustrations, dirt, midget and cham- 
pionship cars and drivers. How to build cars and bodies 

—14 working drawings. Converting 
stock cars to 135 m.p.h. racers. 
Answers all questions on speeding 
up cars, balance, speed, revs, rules, 
specifications, track records, etc. 
Postpaid $1.00 C.0.D $1.12. 
Order NOW. Ray Kuns, Dept. D, 
Madisonville, Cincinnati, Ohio. 


ae 
“World Wide § $a 2 
One Tube 25 
Haven't you always 
wanted a Real, Power 
ful Radio Receiver, all your own? A Short 
and Long ave set that will actually 
bring in foreign stations from al! parts 
of the World, police calls, apenas 
amateurs, etc., as well as your local st 
tions. ACE Radios give GUARANTE ED 
RESULTS! Thousands now in use 
P Amazing performance! Wil! b ring in sta 
. tions many a $60.00 radio can’t get 
NOW, the world famous ACE Construction Kits 
are priced so low that anyone can afford one! For 
only $1.25 we send you, post said, an attractive 
heavy meta! chassis-pane! an aa very part needed 
to build a powerful one tube receiver. Not a feeble 
crystal set! Works on two inexpensive dry batte ries. Later, you can 
change your seg into the two tube battery or A!!-Electric set at spe 
cial low cost. You get a valuable radio educ ation by wiring it yourself 
from our clear diagrams. It's easy for even a child! Just a cov simple 
connections. Send today for complete‘one tube kit only $1.2 
For more power and volume buy the UBE Receiver nt $2.00 
ALL ELECTRIC Two Tube house current set. No bat- 
teries needed, Works on 105-125 volt 
AC or DC line. Complete cons truction kit only 
ORDE. 14 Eypldd I! Not a toy! Ne t es 
its wired bes 75c Deo pal pe Phones $1.25 


ACE RADIO LABORATORIES Depts 10 NewVarkCity 
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HOW TO MAKE JEWELRY 


(Continued from page 106) 


COILED SERPENT = 


ROMAN VARIATIONS, 4ST CENTURY,A.D. 


FORCE TOGETHER WITH BINDING WIRE AND 
SOLDER. THEN SHAPE HEAD WITH FILE. 
Bo mionaedl 
WIRE FOR RING 
AFTER RING HAS BEEN FORMED, REPEAT 
OPERATION FOR HEAD ON OTHER END 








wire and twist it around a mandrel of some 
kind, thus forming a coil of wire. With snips, 
cut the coil into circles, thus forming equal 
lengths of wire. By melting these separately 
on a charcoal block, it is easy to form small 
shot, which may be used singly, in units, or 
in clusters. 

If desired, small disks may be made from 
the shot by flattening them. Leaves, buds, 
grape bunches, flowers, and other ornaments 
may be made from the flattened shot, after 
annealing them, or from 26-gauge sterling 
sheet. 

In making leaves, buds, and the like, the 
veins are cut in with a dull chisel made from 
a nail set, the silver being placed on a lead 
block or the end grain of hardwood. Then 
cut the ornaments to shape and by using a 
punch, ground to a ball shape on the end, 
slightly dome the metal. A variety of designs 
are shown on page 77 

Different size wires may be twisted and bent 
in various ways to form a number of orna- 
ments. It is easy to obtain unique effects by 
using twists and combinations of twists. 

Pickling. After a joint has been silver sol- 
dered, it is generally unsightly because of the 
glazing of the borax. This glaze is removed by 
dipping the work in a pickling solution made 
of one part of sulphuric acid and fifteen parts 
water. (In mixing, add the acid to the water; 
to add the water to the acid is dangerous.) 

-The solution may be used cold, although it 
vorks better if warm. 
Keep the pickle in a 
copper, glass, or 







© = LIFE 


earthen vessel. Use a | (TURQUOISE) 
copper or silver wire = ; 
in retrieving articles | ©= SPIRIT 
from the pickle. kK 
Coloring. A ring THUNDER- 
may be oxidized by 1 | BIRD 


dipping (before the P— /g'—=" TRACKS 
stone is mounted) MAY BE USED 


in a_ hot solution WHICH MEANS 
made by dropping a pERMANENT HOME. MAY 
lump of potassium BE USED INSTEAD ‘OF 
sulphide (liver of STONE IN GREAST.. 
sulphur) in a glass Symbolic Indian de- 
of boiling water. sign—a thunderbird 
The metal must be 

buffed and thoroughly cleaned before oxidiz- 
ing. Use a weak solution for oxidizing, because 
if it is too strong, the color will rub off very 
easily. 

After removing the ring from the solution, 
dry thoroughly and sprinkle with a little 
powdered pumice or some kitchen-cleansing 
powder and rub with the finger until you get 
the desired shade of gray. It is desirable in 
many instances to remove all the coloring 
from the high places. 

Stone setting. After the ring has been oxi- 
dized, the stone may be set. Place the stone in 
the bezel and push the edge of the bezel over 
toward the stone, working at opposite points 
(a,b,c,d in the stone-setting sketch). By using 
a burnisher, the irregularities left from the 
setting can be smoothed out. The silver, being 
quite soft, bends easily, but in the course of 
the bending and crimping, it hardens and will 
then stay in place. 





| new principles. Most of them provide new methods 
| of doing some everyday thing in a better way. These 
| improvement Patents offer large chances for profit if 









INVENTORS 


IN PATENT MATTERS MERCIAL POSSI- 
The Free Book shown here was prepared for inventors, BILITIES 
to show them exactly what steps they must take to se- Ideas do not have to be compli- 


cure a Patent. If you have an idea, you should send 


for this book AT ONCE. Remember, inventing an ar- Gointhh on tiintle Patented gre 
ticle is one thing—securing the exclusive right to manu- ducts which are commercially 
facture it, use it or sell it is another. Without a U. S. successful. The zipper, safety pin, 



























Patent, you cannot expect to reap the profits that your 
invention may make possible. Send at once for this 
book. After you get that, you'll know exactly what tors sich sewerds. 18 you hove e 
to do to protect yourself. $ 


RECORD OF INVENTION 


BLANK FP EE 


When you place your idea in our hands, we are in 
osition to proceed at once to secure protection 

| for you. ur fees are reasonable, and, if you 

| desire, we can arrange convenient terms of 

| payment. 








| We will send you our Record of Invention 
| form FREE. This blank will enable you to 

| make a sketch of your idea in proper form 

| and have it witnessed in such manner that 
|it may be of value to you as evidence 
| should the occasion for evidence arise. In 

| our book, we tell you how to use this form 

| to protect your interests. 


Every year thousands of Patents are granted. Very 
| few, however, represent the discovery of entirel 


commercially useful. The business world wants im- 
proved products and services. 


Ths FREE 
BOOK TELLS HOW! 


How your Patent Application is made; 

what kind of sketches or drawings are nec- 

yor © what other pees must be made 
° a 





| it is important to avoid loss of time in get- 
| ting your application filed; and many other 


| REASONABLE FEES 


| States and we are able to serve ADDRESS 


out; how the Patent Laws protect you; why 


“posed gene: Even a very simple idea, SS 
if new and useful, may prove very valuable. MAIL ~ 
You may have much to = and nothingto COUPON 

lose by sending for this book TODAY. NOW 


oun rocartos wy PUA UR ID CLT 


Our offices in Washington are €& Hyman Berman 
convenient to the Patent Office, 
889 Adams Building 


and we and our assistants can, 
pereiars sone pnE NETS 
the officials and Examiners. ~ 
WASHINGT ON, D.C. 

REGISTERED PATENT ATTORNEYS 
BEFORE U.S. PATENT OFFICE 
AND CONVENIENT 

TERMS ventor’’ and your *‘Record of Invention”’ form, without any cost 

or obligation on my part. 


We have served thousands of in- i 
ventors in all parts of the United NAME 





you very reasonably and extend 
liberal terms of payment. So 
don't waste valuable time. 


(Important: Write or print name plainly.) 


ICTOBER. 1936 Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 107 









DELAYS ARE DANGEROUS ©® SMALL IDEAS MAY 
HAVE LARGE COM. 














































cated to be profitable when Pat- 
ented. The 5c and 10c stores 


thumb tack, paper clip, collar but- 
ton—all are simple, yet familiar 
inventions—brought their inven- 


Patentable idea—act to protect it. 










Please send me your FREE BOOK, ‘Patent Guide for the In- e 





“a miracle of type- 


writer smoothness” 
—the new CORONA! 


We've made nearly two 
million good portables — 
but these new Coronas hit 
anew high. FloatingShift, 
also Touch Selector, ete, 
Case and Touch-typing 
lessons included. Easily 
the best value we've ever 
offered. Now on display 
everywhere. Easy terms 
—$1,00 a week. 


CORONA 


aS 
= sTANDARD 


=) 


F 


with the famous 


“FLOATING SHIFT” 


— exclusive Corona feature 


On most portables, the carriage lifts when you shift 
for capitals. Noton CORONA! Only the light type- 
segment moves—and it goes down, not up! That's 
the famous “Floating Shift’’—makes typing quieter, 
faster, easier. Be sure to try it at your dealer’'s—or 
send coupon for leaflet. 


+ waenne===MAIL COUPON TODAY.cnce----- 
1. C Smith & Corona Typewriters, Desk 10 
721 E. Washington St N.Y 

I’m thinking of buying a Corona. 
booklet showing models and prices 


, Syracuse 
Please send free 


Narn 


Cit State 





AN OVERHEATED motor is dangerous. It 
ruins efficiency. Often it leads to expensive 
trouble and repairs. A clogged radiator is 
unnecessary. You can keep the delicate 
veins of the cooling system clean and open 
with Sani-Flush. It takes only a few pennies 
and a few minutes. 

Pour Sani-Flush in the radiator. (Direc- 
tions are on the can.) Run the motor. Drain. 
Flush. Refill. That’s how easy it is. Sani- 
Flush is safe, non-caustic. Cannot harm 
aluminum cylinder head, block or fittings. 
It removes rust, sludge and sediment quickly 
and thoroughly. You'll find a can of Sani- 
Flush in most bathrooms for cleaning toilet 
bowls. Sold by grocery, drug, hardware, and 
five-and-ten-cent stores—25c and 10c sizes. 
The Hygienic Products Co., Canton, Ohio. 


ani-Flush «7 


KEEPS RADIATORS CLEAN 
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BARNEGAT LIGHTHOUSE 
(Continued from page 69) 


the wood, bore a %-in. deep hole to fit the 
lantern. 

Take the lamp socket and break or cut away 
the outside so that you have only the metal 
left. Bend down the contact lugs so that they 
will extend horizontally as little as possible. 
Bore a hole down into the tower to form a 
loose fit for the socket, and chisel out slots on 
either side to take the lugs. The socket should 
set in a depth to bring the bright part of the 
lamp about the middle of the lantern. Bore a 
3%-in. hole through the remainder of the tower. 


NDICATE the oblong windows, as well as 

a door at the back of the tower, leading to 
the sand, and another door leading onto the 
platform below the light. I made shallow 
cuts for these, painted the doors brown, and 
rubbed in some blue color and clear cement to 
represent glass in the windows. 

At the height shown, provide six projecting 
beams to support the lower platform. Both 
platforms are made of sheet metal. The rail 
stanchions are pieces of No. 20 brass wire set 
in holes and soldered underneath. The top- 
rails are pieces of wire flattened and soldered 
onto the ends of the stanchions. I gave the 
lower platform an additional intermediate 
rail of thin wire. The top platform neatly fits 
on the lantern, and the lower one slips over 
the tower and rests on the beams. 

The sand dune is a piece of 1 by 434 by 
8'%-in. pine carved to shape. It curves down 
to nothing at the front to represent the shore, 
and is steep at the back. The surface is wavy 
to represent drifting sand. This carved piece 
is glued to a 14-in. thick baseboard, 5 by 834 
in. A 3-in. hole is bored vertically through 
both to meet the hole in the tower, and an- 
other is bored longitudinally to meet it from 
the end or back. 

The lower half of the tower is white; the 
upper part red, somewhat weather beaten. 
The lantern and platforms are black. The 
opaque part of the lantern, at the back, is 
white. 

To assemble, glue and screw the tower to 
the carved block, with the holes coinciding 
and the door at the back. Cut and glue on a 
small set of steps to lead to the door. Glue 
the block to the base. Connect the lamp cord 
to the socket very firmly, and insulate the 
whole socket with rubber and friction tape. 
Thread the lamp cord through the tower and 
base, and draw the socket down into position. 
Screw the lamp into the socket and set the 
lantern and platforms in place. 

I made the trees from pieces of real trees, 
trimmed to shape and dipped in clear lacquer 
to preserve them. They are, however, some- 
what fragile. Neat little trees can be made 
from lamp cord by stripping off the insula- 
tion, teasing out the strands, and twisting 
short lengths together to form the trunks. 
These would have to be painted in natural 
colors. Set the trees in holes to give a wind- 
blown effect. Stain and varnish the base. 
Coat the carved block with casein glue and 
press sand into this. 


bd correctly flashing effect is desired in- 
stead of a fixed light, it will be necessary 
to use batteries or a 6-8 volt doorbell trans- 
former and a low-voltage lamp in the tower, 
with a clockwork movement to time the 
flashes, 

Obtain an inexpensive electric clock with a 
large second hand. Take off all the hands and 
cut a piece of thin plywood, fiber board, or 
some such insulating material to fit over the 
dial, and cut out the center as shown in one 
of the photographs. To the piece thus made, 
fasten a ring of copper wire with one end ex- 
tending. I did this by lacing the ring in place 
with fine wire, and then glued a thick piece of 
paper on the back (Continued on page 109) 





Here’s 
AMERICA’S FINEST 
ELECTRIC LANTERN 


@ 2 lights on a double action f 
switch. 800 ft. spot light from 
front reflector; broad flood- 
light from top. 

80 to 100 Hours Light from 
One 6-Voit Dry Battery 
The most powerful, serviceable 

electric lantern for all needs— 

fishing, camping, touring or home. 
644” high. Unbreakable lens. At sport, 
hardware, electrical dealers or write. 
Delta Electric Co., Marion, ind. Dept. 400 


A GENUINE DELTA 
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AMAZING INVENTION— New Radi- 
ant Heater. Burns 96‘o air. 
: Makes its own gas. No piping. 
ao Noinstallation. Gives roomful 
ae ad of clean, healthful, penetrating heat, 
~ jh} like sunshine, for 1'4 cents an hour. 
Hotter than gasorelectricity, at 1-10th 
the cost. Easy to light and operate. 
Nosmoke. No soot or ashes. No odor, 
Portable—carry it anywhere. Low 
priced. Guaranteed. 


30-DAYS’ TRIAL 


Liberal Offer. Try it 30 days 
at our expense, Write at once 
for special, introductory, low-price 
offer and no-risk trial opportu- 
nity. Noobligation. Send today. 

THE AKRON LAMP CO. 
860 High Street, Akron, Ohio 





























200k5 ELECTRIC EYE 


OP EN Photoelectric Cell 


rh The Electric Eye is one of the very 
hil latest scientific discoveries with 
sxe many practical uses. Flash of light 
a , will open a garage, window, door, 
start or stop motor, etc. The miracle 
4 with a million uses! No experiment- 
er, no inventor, (and who isn’t?) should be without 
this latest scientific novelty. Make interesting discov- 
eries. Can also be used to amuse or delight people by 
creating weird effects. Lights go off, doors bang, bells 
ring, all with a flash of light. Amusing, 
entertaining, novel, scientific. The Elec- Cc 
tric Eye, postpaid only ; 
Supersensitive Electric Eye, 


WIAA : 50c 
es ee pp 
SHUT WORLD NOV. CO., 6615 E. Jefferson Ave., 


Dept. 43 DETROIT, MICH 


























ons . NA 
Self-Oiling, Roller Bearing 

A reliable engine, using all fuels, 
for farm or factory. Cheapest power for pump- 
ing, sawing, separating or similar work. The 
best engine for the money. Put one to work and 
watch it pay for itself. Sold Direct From 
Factory to YOU. Immediate Delivery. 


WITTE ENGINE WORKS 
4227 Oakland Ave., KANSAS CITY, MO. 














Queen Mary, 27 in., $2.50. Many 
others from $1.00 to $6.00. All 
models comprise completely finished 
hulls and parts of wood Sails, 
wires, rigging, and all parts in- 
cluded. Entirely new line for be- 
. ginners now priced at $1.00. Send 
a Je stamp for illustrated catalog. 


MINIATURE SHIP MODELS, Dept. NA, Perkasie, Pa. 


SHIP & COACH MODELS= 
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For Economy BUY — For Income SELL—The 
FIFEL-GEARED PIIERENCH KIT 
NEW 7" and 81," Sizes 
Each with 3 Instantly Changeable Jaws 
—Ne. 1, for all Pliers, Wrench, and 
Small Vise and Clamp work; No. 2, for all 
PIPE work, “chewed” nuts etc.; No. 3, forali 
WIRE, Chain, Sprine-making, Fence work . . 
with 1001 Applications! 
@ 2 New Pocket Machine Shops . . 


that Give you a 10-te-1 Power-gear, 1-TON Grip; 






Point Automatic Grip-LOCK Ratchet Wrench. 
@ A $50 Super-Tool Service at the Cost of One Tool! 

@ Mail this Part of Ad Today with your address: Get FREE 

—-7-Edge End-&-Angle Screw driver, 101-Picture Manual Y 

Territory and FREE KIT Ofer. @ Be a PlieRench Man, dle 

Tiag'ce enaling S35 to 985 Cockpit SJ-4809 N. Ashland Ave. 


instantly a Million sizes 0’’—1°,’’; 4-Way V-Grooves, 12- 
af Mechanics, with | User Offer, . With (_) Distributor 
American Purench Conp'y _ _**“ehickeo' itt” 
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BARNEGAT LIGHTHOUSE 
(Continued from page 108) 


of the plywood. Clip this under the clock 
rim, 6¥ cement it to the face. Insulate the ex- 
tending end of the copper wire and pass it 
through a hole or over the edge to the back 
of the clock. 

Barnegat Light flashes every ten seconds, 
so at points representing ten-second inter- 
vals put large drops of solder on the copper 
wire. File them smooth to an even height and 
to a length equalling a one-second division. 
Have the left-hand ends slope to make an 
easy approach for the second hand. Give the 
second hand a twist so that its leading edge 
is higher than the other edge. Then replace it 
firmly. 

To connect with the current (which must 
be alternating) take one pair of wires directly 
from the light outlet to the clock movement. 





The flashing mechanism is an electric clock 
with contacts spaced at ten-second intervals 


To each of these wires splice pieces of wire to 
lead to the power side of the transformer. 
From the low-voltage side of the transformer 
run one wire to the extension from the con- 
tact ring on the face of the clock. One of the 
two wires from the lantern is then fastened to 
the clock frame at any convenient point, and 
the other goes directly to the other low-volt- 
age binding post of the transformer. All joints 
should be soldered and insulated. 

When the second hand of the clock is in 
contact with one of the lumps of solder, the 
current flows from the transformer through 
the copper wire, through the second hand to 
the clock frame, from there to the lamp, and 
then back to the transformer. 

My clock is rather large so I made it a sep- 
arate unit in a box to stand on the floor, but 
it could be built into a large base for the 
lighthouse. 

A 6-8 volt automobile tail or brake light is 
the best kind of lamp. (Headlights have too 
large a diameter.) This kind of lamp will 
need a different method of placing in the 
tower to bring the bright part of the bulb 
about the middle height of the lantern. Since 
the lamp is of the bayonet type, file off the 
side lugs. Bore a hole in the tower about ™% 
in. deep to fit the metal base of the lamp 
tightly. Make two disks of fiber, hard rubber, 
or other insulating material of the same diam- 
eter. Bore a hole in the center of one, large 
enough to admit the whole center contact of 
the lamp; and in the side of both, drill a 
hole just large enough to take one of the 
connecting wires. In the center of the second 

isher drill a similar small hole. Pass one 
wire up through this center hole, and the 
other through both side holes. Put large drops 
of solder on each end of the wires and draw 
them down tight. Insulate both wires under- 
neath so that there no contact between 
them anywhere. (Continued on page 110) 
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tools—be sure to see the 1937 Delta Line. 


Get on Mailing List 


soon. It will contain full description, 


ments incorporated in the 1937 line. 


Every man interested in low-cost, 
should see the new Delta Catalog. 


sure that your name will be placed on the 
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the new 32-page book 
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Circular 
shown in the illustra- 
tion above in combina- 


6-inch Jointer, 
is the largest, 


equipped circular saw 
offered 
home work shop, 
pattern 
contractor and builder. 
numerous 
features 
the 


outstanding tool. 


New 1937 Line Out Shortly 


Important announcements of new Delta Tools will 
announcements that will be of 
tremendous interest to all those who are contem- 
Before selecting new 


SEND COUPON TODAY 


The new 1937 Delta Catalog will be off the press 
illustrations 
and photographs of the complete Delta L 
cluding the many new Delta Tools with improve- 


quality 
In order to make 


list to receive a copy, send the coupon below today. 
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“out of the ordinary” things 
to make—with 
many photographs, rr) ee —_a > 
working drawing 
i t i S, I Delta Manufacturing Co., Dept. B 1036 } 
anc oe oe under- 600-634 E. Vienna Ave., Milwaukee, Wis. 
Sta n d illust rations. I enclose 10c (stamps or c rY for which please send me one copy | 
Simple, complete in- of the new 1937 Book No ‘Practical Delta Projects’’. 
° place me on your mailing list to receive 1937 Delta catalog of i 
structions make ev ery quality motor-driven woodworking tools. 
project easy to follow. ! 
Every woodworker NR abiesici dy ssansstativicuadsvadizeetechaaecaues Rie pinicihasiiess | 
should have this book. | 
Send 10¢ with coupon. MN sis cstsor cuisine CUB nsscsccccsneces MDs cocsagses | 
1937 Delt a catalog ( ) Check here if you are a Delta user now | 
mailed postpaid. ren 
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"Send Wie tod 25e a" 














for this big 60-page book 
full of valuable infor 











mation, ideas and sug, estions for trailer buyers, 
builders and users. Tells how to build Tops, Beds 


oquipment includes everything you want—Axles, 
Hite 


for building and equipping a trailer. 
(coin) today—satisfaction positively guaranteed. 





Cabinets, etc. All about Electric Light and Water 
Systems, Floor Plans, etc. Catalog of parts and 
es, Pumps, Stoves, Lights, Windows, Sinks. 
Toilets, Mattresses—over 200 items exclusively 
Rush 25¢ 


TRAILER SUPPLY CO., Box 438-8, WAUSAU, WIS. 











Build the Great Republic 


Construction sets, fittings and blueprints for all vy 4 models. 
We manufacture the largest and finest line of fitt for sailing 
ships, battleships, par lly whalin 
ships, motor boats, Marblehead (50-800) an 
Class A racing yachts. Send lic today for 
our illustrated catalog. 


A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich. 














Wiley Post’s Winnie 
Maeis fun to make with 
strong, quick-drying, 
easy-to-use Du Pont 
Duco Cement. Light in 
weight. Used by model 
builders everywhere. 
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when answering advertisements in this magazine. 


FOR FREE BLUEPRINTS of this 
flying model of the Winnie 
Mae, send red disc from 25c 
tube of Duco Cement. DU 
PONT, Dept. A-5,Wilming- 
ton, Delaware. Also choice of 
plans for Navy Hell Diver, 
Akron Fighter, Laird 400. 


TRANSPARENT - WATERPROOF 


DUCO Househo CA ta 
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Mister, you 


Think you live in a noisy world? 
haven't heard the half of it! What the micro- 
scope does for the human eye, this new vi- 


bration pick-up does for the ear—and how! 
Dropping pins crash with the clatter of steel 
caterpillars thunder along 
The tick of a cheap watch 


rails. Moseying 
like elephants. 
rivals the unholy din of a boiler factory. And 
this young lady's shapely knees creak as alarm- 
ingly as a lumber iam! 

Startling? Yes. But then all of the “Popular 
Science” sound-and-color films have a way of 


gripping your interest. Here's a new exerciser 
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with 
SOUND 
ond COLOR 


When 
Knee- 
Action 
Sounds 


Like a 


Lumber 
Jam 


that combines bicycling, horse-back riding, 
swimming and rowing all at the same time. 
Here's the interior of a cosmetics factory and 
the secret of many a fair one's beauty.... 
here's the way rangers fight forest fires with 
all the aids of science at their command.... 
here are a lot of new home gardening devices, 
including the silent lawn-mower. “Popular Sci- 
ence” on the screen is not only interesting 
but truly helpful in showing you the things 
Watch for this latest 
release when it comes to your neighborhood. 
If you like it, 


that make life easier. 


tell your friends. 


C CParamount ~~ 
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OU can obtain a frosted surface on 

brass by the following method: sus- 
pend the parts in a boiling solution of 
caustic potash for a few minutes, rinse in 
clear water, and dip in nitric acid until all 
oxide is removed; then dry in warm saw- 
dust, and lacquer while warm. 


When chatter marks are left by old-type 
cylindrical grinders, look for worn centers, 
wheel out of balance or poorly dressed, and 
belts that slip or have defective lacing. 


Before using a high-speed drill without a 
lubricant, immerse it in hot water for 
minute or so. Never flow cold lubricant on 
a heated drill. 


Whenever possible, belts running at high 
speed should be made “endless” by lapping 
and cementing the ends. Such belts will run 
truer and last longer. 


To polish a plug or ring gage after lap- 
ping, without affecting its size, use crocus 
cloth. 


Three-lip drills are rapidly replacing rose 
reamers in up-to-date machine shops. 
When correctly sharpened, the drills are 
just as accurate and give greater production. 


BARNEGAT LIGHTHOUSE 
(Continued from page 109) 


Draw the disks and wires to the bottom of 
the hole and press the lamp in, to make the 
contacts engage the center and side of the 
lamp base. 

A simpler but less accurate method is to 
use a flashing auto brake bulb. This gives a 
quick flash which one cannot regulate. Install- 
ing one wouid be as just described except 
that the height might need some adjustment. 
Outlet flashers may also be had for 110-volt 
current, but they will not work with less than 
a 40-watt lamp, so to use one a lamp of that 
size would have to be put in series with the 
lighthouse lamp. They also give a quick flash. 
With neither type of flashing device would 
one need any clockwork. 

Either of the auto lamps mentioned will, of 
course, work with dry or storage batteries. 

A smaller lighthouse could be made by us- 
ing a small surgical lamp. 

To make other lighthouses than Barnegat 
it would be necessary to know the appearance 
of the tower and its surroundings and the pe- 
riodicity of the light. On charts “F.” stands 
for fixed; “FI.” for flashing, or short light and 
long dark; “Occ.” means occulting, which is 
long light and short dark; and “Rev.” is re- 
volving, in which the beam of light swings 
around the whole or part of the horizon. The 
latter are now quite rare. Any flash or “oc- 
cult” can be arranged by suitable arrangement 
of the contact knobs on the clock wire. 

A lighthouse like this consorts well with a 
group of ship models. Standing on the win- 
dow ledge facing outwards, it makes an at- 
tractive “welcome light.” 
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ANSWERS TO COMMON 
MICROSCOPE PROBLEMS 


(Continued from page 49) 





Bacteria in buttermilk, stained with Loeffler’s 


solution and magnified to 1,500 diameters 

power of the lens becomes greater; that is, 
greater detail can be seen without increasing 
magnification. Also, the image becomes much 
brighter. The most common way of doing this 
is to place a material such as thickened cedar 
oil between lens and cover glass. The refrac- 
tive index of this oil is the same as that of the 
glass used, so some of the rays of light, in 
traveling from a point in the object to the 
lens, are not refracted or bent outward so as 
to miss the objective, as they do when passing 
from the glass slide to air. Although cedar oil 
is the common immersion liquid, water and 
other liquids can be employed with lenses de- 
signed for them. The amateur should not 
worry very much if he has no oil-immersion 
objective, for he can do most of his ob- 
serving with lower-powered, less costly lenses. 


When an amateur buys a microscope 
costing not than twenty dollars, 
which is important, clearness of 
image or magnifying power? 


more 
more 


LEARNESS of image should be preferred 

always to high magnifying power, for the 
simple reason that a magnification of, say, 500 
diameters is of little use if the image is so in- 
distinct that the details cannot be seen. Size 
alone is not sufficient; the image must be 
reasonably sharp. The trouble with a great 
many microscopes offered for sale to ama- 
teurs is that their lowest magnifications are 
too high, A great many common objects, such 
as the eggs of insects, are seen better at a rel- 
atively low magnification of twenty or thir- 
ty diameters, than at 100 or more diameters. 
It has been said that perhaps seventy-five 
percent of all amateur observation can be 
done at magnifications of 100 diameters or 
Inexpensive microscopes, because of in- 
herent faults in their lenses, produce less dis- 
tinct images at high powers than at lower 
magnifications. 


less. 


Can carbon tetrachloride be used for 
dehydrating specimens, instead of 
eral baths of alcohol? 


O.CARBON tetrachloride does not enter 

into solution with water, and therefore 
cannot be used for extracting water from a 
specimen. Grain alcohol in various concen- 
trations is employed almost universally for 
dehydrating. Water in the specimen enters in- 
to solution with the alcohol. Two such liquids 
tend to diffuse evenly through each other. 
Thus some of the water in, say, a section of 
plant stem, has to leave the stem when the 
specimen is placed in alcohol, in order to 
make this possible. 
The routine of 
consists of leaving 


sev- 


dehydrating with alcohol 
(Continued on page 112) 









Every radio fan, amateur, ex- 
perimenter, service man and 
dealer will find this FREE cata- 
log an invaluable guide and refer- 
ence book. Here you will find 
everything NEW in radio at money- 
saving prices. Send for this FREE 
catalog today—-use it as your guide to 
quality, value and low prices! Mail the 
handy coupon... now! 


“Everythin 
prices. A 


WHOLESALE RADIO SERVICE °° 


NEW YORK.NY 


100 SIXTH AVENUE 


CHICAGO. ILL 


901 W.JACKSON BLVD 


BRONX. N.Y 


542 E FOROHAM RO 


NEWARK.NJ 


2 219 CENTRAL AVE 


ATLANTA. GA., 


4120 W PEACHTREE ST NW 


in Radio” 
rilliant array of new sets, 


and accessories. 
sets—32 volt sets—auto sets. 


in this magazine. 
fiers, systems, and accessories. 


ever issued! 


901 W. Jackson Bivd. 
Chicago, Ill. 
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Catalog No. 65-K9. 
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Europe on the 


QUEEN 
MARY 


alse 28 Cash Prizes, 
t a Medals, Cups for Build- 
like a Free Trip to 


1 i _ ing this 18’ Model. 
Europe and return on the Cunard White- 
Star Superliner, or $50, Cash Money? These 


ae 
Wouldn't you 


are some of the 


Prizes in the IDEAL Model Building Contest. Get the 
IDEAL Official Contest Kit containing a fully finished 
Redi-Form’’ Hollow Hull and all Parts, Materials and 
Plans to build and decorate this 18” Model. Start now; it’s 









easy; full details and contest entry blank in every Kit 
Ask your dealer or — Kit $100 Plus 10¢ 
* send your order direct. og os Postage 
Large ire cale Models, 
R. M.S. gu ny MARY Sts ** long $ 0 Each, Postpaid. 
Ss. 8S. NO NDIE—32'<’’ long . . 5 West of Denver, 
Liner RE a ge add 50c extra. 


0 
shaped wood hulls, 


Kits conta wood decks, superstructure 
metal fittings, plans, photos, instructions and everything for 
complete Models. Send 5c for Model Boat and Airplane Cata- 


logues 


The IDEAL Company, 28 West 19th St., New York 
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mention PoPpULAR SCIENC! 


Always mention PoPULAR “saan, 
MoNnTHLY when answering adver- | 


Win a Free Trip to | 


NEW WAY 





TO FIX ' 
THINGS « 


\heat-proof and water-proof. 


Easy to use, it enables you to do a “‘fix-it”’ job once 
and forall on broken furniture, loose tile, linoleum, 


piano keys and other household items, 
But first try CASCO at our expense, 
\Send today for generous free sample, 


Send a penny postcard 
for your sample of # 
CASCO. Yow'li also ~— 
receive fascinating ~ 
“*How-to-fix-it’’ booklet, + 


Hardware, Paint, Lumber Dealers sell CASCO 


THE CASEIN COMPANY OF AMERICA, Inc. 
350 Madison fAve., Dept. PS-1036, New York, W. Y. 





THE FIRST BLUE- 
RIBBON EDITION! 


IT’S here—a great N-E-W BLUE RIBBON 
RADIO CATALOG issued by Wholesale Radio 
Service Co., Inc., the largest radio supply house 
in the world. Every radio item listed in this big 
catalog has been checked and approved in our huge 
Testing Laboratories and has b 

Blue-Ribbon Seal—your guarantee of positive 
chase-insurance”’! 


BOOK OF A THOUSAND BARGAINS! 


at lowest “*Wholesale”’ 
from 4 to 
24 tubes. A huge selection of radio parts, tubes 
Special farm sets—battery 
Complete kits 
for set- builders—parts for every kit described 
Newest short wave and 
amateur ‘equipment, Public address ampli- 
The most 
complete selective, quality radio catalog 


een awarded 


Wholesale Radio Service Co., Inc. 


rush FREE BLUE RIBBON 


iT SETS LIKE CEMENT 





CASCO is the famous indus- 
trial adhesive-cement used in 
making airplanes, fine pianos 
and valuable furniture. To- 
day it is available in handy packages for home use. 
| Unlike ordinary glues that set by evaporation, 
iCASCO sets by chemical action. This makes it 
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Planning to broaden your scope 
with power tools? Start with this 
engineered ‘‘Add-A-Tool’’ Lathe; 
it’s both a high quality tool e: a 
foundation for others. 30” be- 
tween centers, 742” swing, 4%” spindle, bronze 
bearings and ball ‘thrust bearing. As your shop 
progresses, you build a complete, compact unit by 


$1095 


as shown 





Start Your Rees Shop With This 
DRIVER “‘ADD-A-TOOL’’ LATHE! 





adding other tools right to this unit. 
Band Saw, Jointer and other tools easily added at 


nominal cost. 


Tools. 
nue, Plainfield, N. J 


SOLD ON EASY PAYMENTS 


DRIVER Engineered POWER TOOLS 


Bench Saw, 


See it at your Driver dealer’s, and 
write to-day for colorful folder on 1937 Driver 
Walker-Turner Co., Inc., 2106 South Ave- 
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HE’LL USE LEPAGE’S | ,, 











“ MADE IT MYSELF” 


@ As he points with pride to his dog- 
house, his first effort in craftsmanship, he 
probably didn’t use glue. 

But he’ll try other projects where he'll 
want snug joints, reinforce nails and 
screws, fill small cracks and nail holes. 
Then he'll discover that glue actually helps 
to make a workmanlike job. 

Will he bother with a glue pot, when 
LePage’s is so easy to use right from the 
can? Would you, when the difference in 
cost is hardly worth mentioning? You carr 
get it from your hardware dealer. 


RUSSIA CEMENT COMPANY 


Laboratories and Factory © Gloucester, Mass. 
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ANSWERS TO COMMON 
MICROSCOPE PROBLEMS 


Continued from page 111) 

the specimen for successive periods in alcohol- 
water solutions of increasing strength, until 
finally absolute alcohol (that containing no 
water) is used. Concentrations and times 
of immersion vary with the kinds of ma- 
terial and sizes of the pieces. Thus a piece 
of plant tissue, previously fixed in chrom- 
acetic acid and washed, is left an hour in 
fifteen percent alcohol, an hour in twenty-five 
percent, two hours in thirty-five percent, two 
hours in fifty percent, and finally placed in 
seventy percent alcohol, where it can be pre- 
served indefinitely. For complete dehydra- 
tion, it is placed for an hour or two in eighty 
percent, ninety-five percent, and, finally, ab- 
solute alcohol. 


How should arank beginner go about 
focusing a microscope? 


| arta a a microscope is not difficul: ; it 
is a simple operation that, once learned, is 
performed automatically, like lifting your feet 
when you walk. The greatest danger is that 
the objective lens will be pushed down against 
the slide so hard that the cover glass, and, 
perhaps, even the specimen and the lens, are 
damaged. The procedure followed by the 
careful microscopist, particularly for short- 
focus (high-power) objectives, is as follows: 
While looking at the side of the objective and 
the slide or specimen, lower the microscope 
tube until the objective tip almost touches the 
cover or surface of the object if it is 
not mounted. Then, and only then, move 
your eye so that it is looking into the eye- 
piece. Now, by slowly moving the tube up- 
ward, bring the image into sharp focus. Once 
the approximate focal position is found, fine 
focusing can be done by moving the tube 
carefully in either direction. With larger mi- 
croscopes, the fine adjustment always is used 
when focusing very near the cover glass, and 
when making minute adjustments at any po- 
sition. 


glass, 


What important stains does the ama- 
teur and what are the formulas 
for them? 


need, 


HE staining solutions required depend to 
a large extent on the type of work being 
done. However, for a start, the amateur can 
get along nicely with less than a half dozen. 
These might include: 
Iodine: Use ordinary tincture of iodine, 
and dilute with five parts water or alcohol. 
Mercurochrome: Use in the strength sold 
for antiseptic purposes, or dilute with water 
as required. 
Eosin: This produces a red or pink color. 
Can be purchased as a tablet or powder, and 
dissolved in water or alcohol. 


Methylene blue: This is one of the most 
useful of stains. Loeffler’s solution is made 
by mixing thirty cubic centimeters of a sat- 


urated solution of methylene blue in alcohol, 
with 100 cubic centimeters of water to which 
has been added two drops of ten-percent so- 
lution of potassium hydroxide. (A teaspoon 
holds about 3.5 cubic centimeters, an erdi- 
nary drinking glass about 240 

Haematoxylin: Solutions such as the Del- 
difficult to pre- 


pare properly, and are best purchased ready- 


mixed. Often used with eosin for staining 
nimal tissue 
Acid fuchsine: Make a one-percent solu- 
tion of the dry stain in water or alcohol. 
Methyl green: Make a saturated solution 


in distilled water, or in one-percent acetic 
Methyl green and acid fuchsine are used 
for double staining of botanical preparations. 
The specimen first is stained several hours 
with methyl green, (Continued on page 113) 








A REAL 
HE-MAN Ss 


—> FOR EVERY 
~>, OUTDOOR USE 


Sensational New Diamond 
instant-Light, Wickless 
Burns 96% Air! 

A brand-new light 
for every outdoor use. Instant 
light at turn of a valve. Large 
fount holds 3 pints and gives 22 
hours bright, white, non-flicker- 
ing light (300 candlepower!) 20 
times light of old wick lantern 

at fraction of cost! 

Burns Kerosene or Gasoline 
Makes its own gas from 96% 
free air, only 4% fuel—flood- 
lights whole camp or cottage, 
porch, farmyard, barn or road- 
stand. ideal fee tourists. Packs 
easily, safely. Can’t leak in any posi- 
tion. Wind, storm and bug-proof. 

30-Day Home Trial 
Enjoy this amazing new invention 
for 30 days at our risk before 
deciding. Get our special short- 
time low-price introductory offer. 
Send today! 
AGENTS! A year-round 
money-maker. Write at once 
for money-making detailsand 
how to get yours FREE, by 
helping to introduce it. 
AKRON LAMP & MFG. CO. 

180 Lantern Bidg. 


BIG MONEY “2 


KI-YAKS 
ICE BOATS 
MOTOR SLEDS 


from complete “‘cut-to-fit’’ kits at 
amazing low cost. — aks: 3 sizes 
for paddling or sailing. Also outboard model. 

Fast seaworthy. Lift with one har d or ti ake 
anywhere on auto (complete s ig a few 
dollars extra). WINTER SPORTS. 
now on your Ice Boat or m« sled and be 
for first freeze or snow. New m ai s, easy to 


Rush 10c for circulars and $6.00 gift paddle 
Hurry!! 
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60 POWER TELESCOPE $2.29 


VARIABLE EYEPIECE 20X-40X-60X 
NEW! Three telescopes in one. 3 different 

* magnifications. 20 power for ultra 
bright images with 40 & 60 power for ex 
tra long range. Guaranteed to bring 










distant objects, people, sports 
ev ents, ships, moon, 
stars, etc., 60 

times as close 












bear right front of 
you. Can be collapsed to less 
than a foot in length. Multiple lens 
system. 30 mm. objective in heavy brass 
mount. Directions included for using as a com- 
po pane 4 lens microscope. American made. We pay the post- 
age. Only $2.29. Address Dept. 610. 


IB ROWNSCOPE CO. 234 FIFTH AVE. NEW YORK] 


100 PAGE BOOK No. 8 


Make Beautiful Furniture 
at a fraction of st cost. USE THE 
CRAFT AN new process of fear were 
wmene dv no clamps fo 











te d cabinet 
and il! ustrates 76 
patterns, in- 


including foreign, har 
mardware. List 
blueprints of scr« 
lay table tops— Kits f aid art 
boxes, plaques, trays, book ends, 
etc., that anyone can make—22 
pages in color 

, Craftsman Wood Service Co. 
Big 100 page QIK 2734 Mary Street, Chicago 




















Stripe your own 


AUTOMOBILE 


Anyone can stripe a car witha 
ROL A STR VE. You can 
ave the price of your striping 
jo »b anc dearr moneydc ing others 
od er and de- 
Paint acquer, 
sh may be used. 
s, furniture, mode 
etc. See your Dealer today or 
send direct. l’o 


MODCRAFT INDUSTRIES, Dept. C-10, 2908 N. Nordica Ave., 
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ANSWERS TO COMMON 
MICROSCOPE PROBLEMS 


(Continued from page 112) 


washed, and then placed for a few minutes 
in the acid fuchsine solution. 

There are a number of microscope supply 
houses which carry large assortments of mi- 
croscope stains put up in one-ounce bottles, 
or in similarly small quantities. An ounce of 
almost any stain will last a surprisingly long 
time. 


Can I bacteria at 400 diameters 
with a microscope costing less than five 
dollars? 


O ANSWER this, it would be necessary 

first to examine the microscope. However, 

cheap microscopes generally are almost useless 

when it comes to revealing bacteria. Although 

4 the magnifying power may be there, the defi- 
: nition of the image is so poor that the ob- 
: server does not know whether he is looking 
; at a bacterium or a speck of dust. It is pos- 
sible to see bacteria with amateur micro- 
scopes made by reliable companies and sell- 
ing for as little as fifteen to thirty dollars, 
but considerable patience is required. Bacteria 


should be stained with a preparation such as 
‘ Loefiler’s methylene blue; sometimes the use 
b of a. deep yellow or orange color filter will 
& 


improve the image by increasing contrast. 


btaltod 


Can a microscope be used to detect 
adulterants in ground coffee and other 
foods f 


eer a 


ES, indeed. The Board of Food and Drug 

Inspection of the U. S. Department of 
Agriculture maintains one of the finest micro- 
analytical laboratories in the world, for de- 
tecting foreign materials in foods, and for 
analyzing drugs. To examine ground coffee, 
moderate power can be used. The coffee is 
examined without any particular preparation, 
by strewing some of it on a slide and looking 
at it. Among the adulterants that have been 
used are coffee chaff and rye cereal. Coffee 
sold by reliable companies contains no adul- 
terants. 

The microscopist who would detect foreign 
substances in his coffee or other food should 
first learn to identify positively the coffee or 
food itself—learn how it appears under all 
conditions. Thus the surface of a particle of 
crushed coffee bean has a characteristic ap- 
pearance. After a microscopist has learned to 
identify the food itself, he is fairly certain to 
recognize adulterants present in any effective 
@ } quantity 

MEASURES 17,000 NERVES 
IN HUMAN SPINE 
\ than 17,000 nerve filaments running 
4 through the human spine have been 


ORE 

measured and classified by a Swedish profes- 
sor at the Carolinian Institute in Stockholm, 
Sweden. The scientist cut thin slices of the 
spinal cord and stained them. These stained 
were magnified 750 times and photo- 
graphed, revealing that the tiny nerve threads 
vary in thickness from one-thousandth to 
twenty-one thousandths of a millimeter. 


AUTOMATIC RESTS KEEP 
MIND FROM TIRING 


4 THe human mind automatically “puts on 
i | the brakes” several times each minute, accord- 
ing to recent tests performed at the psycho- 
i logical laboratory of the University of Chi- 
cago. These “blocks” are enforced rest periods, 
and it is believed that they may account for 
the fact that sustained mental work does not 
tire the individual as much as sustained phys- 
ical work. During the “blocks” the individual 
does not lose track of what is going on. 
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PROVE IT 


These Results in 


4 Ordinary Stomach 
1. improved Appetite * Trouble Banished 


Add at Least 5 Lbs. 
2. of Good Solid Flesh 


Strengthened 
* Nerves 


5. Sounder Sleep 
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and Endurance 





PAMALT... 
WITH KEL O COST... 


New Strength, Energy 
























If you are weak, skinny and rundown—if you go around always 
tired, nervous, irritable, easily upset, the chances are your blood is 
thin, pale and watery and lacks the nourishment needed to build up 
your strength, endurance and the solid pounds of new flesh you need 
to feel right. Science has at last got right down to the real trouble 
with these conditions and explains a new, quick way to correct them. 

Food and medicines can’t help you much. The average person 
usually eats enough of the right kind of food to sustain the body. 
The real trouble is assimilation, the body’s process of converting di- 
gested food into firm flesh, pep and energy. Tiny hidden glands con- 
trol this body building process—glands which require a regular ra- 
tion of NATURAL IODINE (not the ordinary toxic chemical io- 
dine, but the iodine that is found in tiny quantities in spinach, let- 
tuce, etc.). The simplest and quickest way to get this precious 
needed substance is Seedol Kelpamalt, the astonishing new mineral 
concentrate from the sea Seedol Kelpamalt is 1300 times richer in 
iodine than oysters, hitherto considered the best source With Seedol 
Kelpamalt’s iodine, you quickly normalize your weight and strength 
building glands, promote assimilation, enrich the blood and build up 
a source of enduring strength. Seedol Kelpamalt, too, contains 
twelve other precious, vitally needed body minerals without which 
good digestion is impossible. 

Try Seedol Kelpamalt for a single week. Notice how much better 
you feel, how well you sleep, how your appetite improves, color comes 
back into your cheeks. And if you don’t gain 5 lbs. of good solid flesh 
the first week, the trial is free. Your own doctor will approve this 
way. 100 jumbo size Seedol Kelpamalt Tablets—four to five times 
the size of ordinary tablets—cost but a few cents a day to use. Get 
Seedol Kelpamalt te xday. Seedol Kelpamalt is sold at all good drug 
stores. If your dealer has not yet received his supply, send $1.00 for 
special introductory size bottle of 65 tablets tothe address at the right. 
























@ Manufacturer’s Note—Inferior products, sold 
as kelp and malt preparations—in imitation of 
the genuine Seedol Kelpamalt are being offered 
as substitutes. The Kelpamalt Company will 
reward for information covering any case where 
an imitation product has been represented as 
the original Seedol Kelpamalt. Don’t be fooled. 
Demand genuine Seedol Kelpamalt Tablet 
They are easily assimilated, do not upset 
stomach nor injure teeth. Results guaranteed 
or money back 


SEEDOL 


Kelpamalt Zz 
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SPECIAL FREE OFFER 


Write today for fascinating instructive 60- 
book on How to Add Weight Quickly Build } 
Strength, Energy and Strong Nerves. “Mictrabce iain 
tentsof Food and their effects on the human body. 
New facts about NATURAL IODINE. Standard 
weight and measurement charts. Daily menus 
for weight building. Absolutely free. No obliga- 
tion me Ipamalt Co., Dept. 950, 27-33 West 20th 
St., New York City. 
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BU YOUR MEDICAL 
MICROSCOPE 


FromaWholesaleAgency 


Lowest prices Microscope accesso- 
ries, Stains, reagents, Optical Spe- 
cialties, etc. Catalog upon request. 


WAELDIN, INC. 
117 Fulton Street New York 
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Dealer or Dire 
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ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED 
AIR PISTOL 


For Target & Small Game—Economical-— Ac- 

curate—Practical—Adjustable Force Amaz- 

ing Maximum Velocity— Safe. 

with Bolt Action Hammer Fire—Hair Trigg 
177 ~ eg or BB Price $7.50, 

‘and 22 Sin 

BB Air Rifle $6. Ld 


The Only 
Sgnuine Compressed. Air Pistols & Rifles On the Market. Full De- 
BENJAMIN AIR RIF RIFLE co., 
















Single 


a ter $1.75. 
le Shot Air Rifles $7.50—Single Shot 
55 Shot BB Repeater Air Rifle $7.50—at 
No license required- FE. 


Write Today for Introductory Offer. 
653 N. B'way, St. Louis, Mo., U.S.A, 








Lower Power 
Reduce Fire Hazards 100% 
All WITTE Diesel users report big savings and 
almost unbelievable economy. Fuel cost per 
horsepower only 2 cents per day. Streamline de- 


sign. Cash or liberal terms. Immediate Delivery. 5 and 10 






or D.C. 
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WITTE DIESEL LIGHTING PLANTS—A.C. 
Furnish Electric Light and Power 
for less than ONE CENT per KILOWATT. 


WITTE ENGINE WORKS 
2227 Oakland Ave., 






























KANSAS CITY, MO. 
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ecrets 0 Of Succes 


THAT WILL HELP YOU GET AHE 





T TAKES BRAIN to 
money — trained brain! The 
without training is usually the man 
without cash. You can train your 
Thousands of men have 


earn 
man 





brain! 
done it through spare-time study 
of I.C.S. Courses. Be a cash man 
— be a trained man — mail this 
coupon! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7694-H, Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet, “‘Who Wins and Why,’’ and full particulars 
about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
D2 Architect [) Marine Engineer 

Architectural Drafteaman Bridge Engineer 
(J Building Estimating Bridge Foreman 
[) Contractor and Builder Building Foreman 
) Structural Draftsaman Diesel Engines 
} Structural Engineer Aviation Engines 
) Electrical Engineer Automobile Work 

] Electric Lighting Plumbing [) Steam Fitting 

Telegraph E ngineer Heating ] Ventilation 


Telephone Work ] Radio 
Management of Inve ntions 
Mechanical Engineer 
Mechanical Drafteman 

() Patternmaker (1) Machinist 
Reading Shop Blueprints 
Heat Treatment of Metals 
Sheet Metal Worker 
Welding, Electric and G las 
Civil Engineer 
Highway Engineer 
Surveying and Mapping 


O)Toeolmaker [ 


Air Conditioning 
Refrigeration 

R. R. Locomotives 

R. R. Section Foreman 
R. R. Signalmen 

Air Brakes 
Chemistry 
Coal Mining 
Navigation 
Cotton Manufacturing 
Woolen Manufacturing 
Fruit Growing 


0 Pharmacy 


[ 
[ 
[ 
f 
[ 
{ 
[ 
[ 
0) 
{ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 


Sanitary Engineer Poultry Farming 
Steam Engineer 0) Agriculture 
BUSINESS TRAINING COURSES 
] Business Management Advertising 
Industrial Management C) Business Correspondence 
Irathic Management () Lettering Show Cards 
Cost Accountant English ) Signs 
Accountancy and L) Stenography and Ty ping 
C.P.A, Coaching Civil Service 
Bookkeeping Railway Mail Clerk 
Secretarial Work C) Mail Carrier 
Spanish [1] French () Grade School Subjects 
[) Saleamanship € High School Subjects 
CL) Wallpaper Decorating College Preparatory 
Saleamanship First Year College 
C Service Station Salesmanship () lllustrating [J Cartooning 


Name 
Address 
City 
Present Position 
If you reside in Ce ened, ‘eend this. coupon to the 


International Correspondence Schoole Canadian, I imited, 
Montreal, 


REAL JOBS OPEN 


Auto, Diesel and Aviation Mechanics— 
General Electricity, Welding— 
Step into Big Pay. Earn $35 to $7 5 a week. Learn in a 
few weeks. New practical shop plan. Work with real tools 
on real equipment Write school nearest you 
today for Big Free-Opportunity Book and Special 
Low Tuition Offer. Specify courses interested in 


ee aeay SCHOOLS, Dept. 6-34 
Detroit, Mich., Cleveland, 0., or Kansas City, Mo 
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| MORE $5 PRIZE WINNERS 


, er . 
Two prize winning letters in POPU- 


LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 
ConTEST RULES 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


FACTORY HAND NOW 
COPYWRITER 


When I took that course with the 
School I never dreamed what an 
| important bearing it would have on my 
future. I had been making wooden heels 
for ladies’ shoes and the writing course 
was more of a hobby than anything else. 
Then out of a clear sky came the crash. 
The company I was working for failed 
and the plant closed, stunning the whole 
community. 

A few months later I heard of a ma- 
chinery concern in Nashua, N. H. which 
was looking for a man to prepare adver- 
tising booklets. I decided to call on them. 

How well I remember that day! The 
general superintendent looked at me, “Can 
you describe the functions of a machine 
and are you able to tell in clear, concise 
language how it operates?” he asked. 

I told him I thought I could. But when 
he asked where I had worked, I told 
him the truth; that I hadn’t worked for 
anybody as an advertising man. For a 
minute that seemed to end the interview. 

“No,” said the superintendent, “you 
won't do.” 

Having gone this far, however, I wasn’t 
going to quit without a struggle. I told 








the superintendent how I had spent the | 


MECHANICAL Pnaned E 


A profession ofvering, 
limited opportunities. : Sicst 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 
McCARRIE SCHOOL } i MECHARICAL DENTISTRY 
207 N. Broad $ ladetphia, Pa. 





BECOME AN EXPERT 


ACCOUNTANT 


Executive Accountants and 
firms need them, Only 14 ~~ rtified Abie A 
ants in the U. S. We train you thoroly at home in spare time forC. P. A. 
—— or executive accounting positions. vious experience 
‘ersonal training under supervision of staff of "6, 
incl foding m4 mganivers of the aging © Institute of ef Accountants. Fiicits 
for free he Pr that Pays. 


LaSalle Extes Extension University, Dept. 1083-4, Chieaga 
School That Has Trained Over 1,350 C. P. A.’s 











CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 














Columbian Correspondence College Washington, D. C. 
Write 


yore MASTERLY 
es ENGLISH 


tion. No rales t Lik 
Spare.time sendy, Toeajnates each 
com! she ig . ng fort uted 
r is nutes 
seas ¥ SCHOOL OF ENGL! 


1810 Searle — pan one N.Y. 





Mysterious Power of Pelmanism 


Let us send you a free copy of “Scientific Mind Training.’’ 
An instructive book which explains an amazing system of 
mind training already used by more than 750,000 people. It 
will show you how and why Pelmanism is the only system of 
teaching for developing all the mental powers at the same 
time. Endorsed by such distinguished men as Frank P. Walsh, 
Sir Harry Lauder, Jerome K. Jerome, Prince Charles of 
Sweden and hundreds of others. Write TODAY to 


THE PELMAN INSTITUTE OF AMERICA 
271 North Ave. Dept. 710 New Rochelle, N. Y. 
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foe Make this your 
life-time career 
beh 


Wonderful, money-making opportuni- 
ties Men, women. Growing field. 
Become a Commercial Photographer; 
m a News, Advertising, Portrait or 
Motion Picture Photographer. Per- 
sonal Attendance or Home Study 
training. 26th year, Free Booklet. 


New York Institute of Photography 
10 West yn Street (Dept. 5) New York 


Succ’ ED 


g PHOTC GRAPHY 








“Complete, tested 
training in Gas and 
Diesel Engineering 
qualifies you for good 

: ou learn on 


in Los 41 


equipment available 

in America. The onl 

school offering AL 

essential training in- 

cluding Diesel Bec 

tric Power Generstion Easy to learn. No dummy equipment. Sars 
Room ane Board While > I ay . Weassist you to get part-ti ee 
Coach R. R. fare allowed to L. rite for Free Illustrated C fatal og. 


NATIONAL SCHOOLS 


MAIL THIS COUPON FOR FREE BOOK 


' 
NATIONAL SCHOOLS—Los Angeles, Calif. 
1 Dept. PSA-10, 4000 S. Figueroa St. 


I NAME... 


| ADDRESS 
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Secrets of Success 


past year studying how to write. I showed 
him my —————— School diploma. He 
pondered for many minutes and to me it 
seemed like ages. Then he said: 

“T'll give you a trial. But, I warn you, 
it will be considerably different than mak- 
ing wooden heels.” 

I never did learn when that proba- 
tionary period ended because I am still 
working for this company. There was a 
crying need for catalogs and instruction 
books; somebody had to write magazine 
advertisements, and the job fell to me. 

The course with the ——————— School 
has been valuable to me not alone for 
what I learned but for the opportunities 
it presented and which I hope I have 
been intelligent enough to recognize. I 
am satisfied that these opportunities 
would never have arisen if I hadn’t taken 
that course. 

No, I am not making big money... 
yet. But I know that some day I will 
have a much better paying and steadier RULES 
job than I had making wooden heels. I | qhis contest open only 
realize that I am now laying the ground- | to amateurs, 16 years 
work for employment that is stable. And | old or more. Profes- 
I would never have been able to do so-if | Si0m4! commercial art- 


, A ists and Federai stu- 
I hadn’t shown the general superintendent | dents are not eligible. 
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TRY AN ART 
SCHOLARSHIP 


Copy this girl and send us X our draw- 
ing—perhaps you ‘winaCO MPLETE 

























my diploma from —————. 1. Make drawing of girl FEDERAL COURSE FREE! This con- 
—R.C.D., N ashua, N. H. 8 inches high, on paper test is for amateurs, so if you like to 
9 inches high by 4 inches ‘ 






draw do not hesitate to enter. 
Prizes for Five Best Drawings— 





wide. Draw only the 


KEEP PUSHING YOUR girl, not the lettering or 





AME Resales 4 














borders. FIVE COMPLETE ART 
GOAL AHEAD 2. Use only pencil or COURSES FREE, including 
pen. drawing outfits. (Value of each 






When I was a boy my father often | , y, penta ett 
scolded me for “wasting” time at our old | returned. 
family organ, playing hymns instead of | 4. write yourname, ad- 


course, $190.00.) 


FREE! Each contestant whose drawing 
shows sufficient merit will receive a 






































































f pulling weeds in the small truck garden | dress, age and occupa- " + poor of 
' wei ; — sh. aed tion on back of drawing. grading and advice as to whether he or 
or otherwise putting in a back-breaking she has, in our estimation, artistic talent 
day under the broiling sun of north-cen- | 5. ee — worth developing. 
; ae received by September . , 
tral Indiana. 28, 1936. Prizes will be Nowadays design and color play an important 
H _ But somehow I just couldn’t keep away | awarded for drawings part in the sale of almost everything. Therefore 
z from that instrument. I was deeply in- je ae gag on the artist, who designs merchandise or illustrates 
rp le sacred music - T time went | ‘schools Faculty. advertising has become a real factor in modern 
so hangs e up yang — se eo gong | . industry. Machines can never displace him. 
oO be f COMpoOse! iy l ae at “hi paces! Many Federal students, both men and girls who 
We - | ; S 7 3 ( rn SC ° ° F 
EG INE 50 MUG Ott, 5OF mh ge case are now commercial designers or illustrators 
I was considered rather good at drawing; capable of earning from $1000 to $5000 
in fact he more or less insisted upon it.  f b taal lic ie. Gadel 
Finallv ae alice et tieele te yearly have been traine y the federa 
inally, when I refused point-blank, he a Cccn. Disasts a cin cna bacea 
invited me to “go out on your own”. a cB re Nang a ea . oe y 4 ss 
° r ° 7 
It was a challenge but one which I ac- | ey cd ees ‘8 die car a ee 
cepted gladly and a few days later I was in . ing to the adaress below. 
Dayton, Ohio. There I got a job in a fac- 
tory and took up a home study routine of FED ERAI 5 HOO! g ipad 
| my own, analyzing what hymns, anthems f ad 
and other works I had. In 1916, I wrote Dept. 10146, Federal Schools Bldg., Minneapolis, Minn. 
forts, it died a natural death but I kept . 
on and even after my marriage I still 
devoted considerable time to my own 
te ia came Prise. EARN WHILE LEARNING 
course. At last, I “hit” the market and I | ow re] ecure AT HOME 
thought I was made. But I was too opti- | 
mistic, for during the next few years my vime ond pall-Time sone 
ettorts were rejected. overnment osition undor Factory Engineers 
Thile e 7101 : > by mc n T-1 n€ nen make t 
; ; While on a visit in Detroit, I was told Why worry about strikes, layoffs, hard (im toga week tnd more in Tull time 
VvVanpr -ssor sic ‘ i ’ times? Trainnow fora Government job. _ TOGO JENS, ONG Ve 80 
¥ i: a prosessor ol music that if I would Increased salaries, steady work, manel, ate =. REAL PAY oe alee 9 ‘Mere 
, study the laws of harmony, composition, aes _. oy eget 60, <— trained men needed. PHILCO 
Ps ° rd m ou become a Railw 5 zet into this bi 8 
gi etc., he felt sure that I would get results | Clerk, Post Office Clerk, City Mail PHOTO SELLS growing elds now anid 
with my work, so when I returned home Carrier. Rural Carrier —or help Hae PUBLIC ADDRESS — earn Radio athome | GRUNOW 
i natin 7 2 ~erty , you want. I was a Secretary Exam- PAY BIG TOO! War undor sone orvi- ond 46 
enrolled with the ———— Conservatory I th 
i = : wr ee J: iner of Civil Service Commission for naa i PR bo Ey ohare 
; | Even before finishing my studies, I had | & years. Have helped thousands, f Television and. al! | saderse 
. ~ e book tells rrectron evelo) ents included. W H.C 
| so improved that I sold a number of No a FREE les te analide peut te ect one. RT iPfeained slice Radio Rxpert wet free car, aas, | RTI 
hymns and started doing arranging for inn Pathorcoen Cat Sooo baw = a a ac aaa ae a Wiite for brand new FREE Opportunity Book. 
others. After twe nty- three years of se -arch- PATTERSON SCHOOL. 1 1610 Caset Glas. Rochester, N. Y. RADIO AND TELEVISION INSTITUTE, Inc. 
Please send me, without obligation, your free book, ‘*How to 2150 Lawrence Ave., Dept. 207, CHICAGO, ILL. 
ing, studying and hard work, I began to | Secure ® Government Position.” 
esakes ee a NEE! 
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Pay 


through the NEW SPARE 
TIME TRAINING! 


D? you want a better position and a higher salary? 
You can have these if you can do the work. 
LaSalle experts will show you how, guide you step by 
step to success and help solve your personal business 
problems through the time-saving LaSalle Problem 
Method. Our modern salary-increasing plan enables 
you to prepare during your spare hours, without 
interference with your present duties. Simply mark 
on the coupon the field in which you desire success, 
and we will mail you a valuable book describing the 
oS ot aioe in that field, together with an outline 
of our salary-increasing plan. Also a copy of “Ten 
Years’ Promotion in One.” There is no cost or obliga- 
tion. Find out how the salary-increasing plan starts 
average men and women on the high road to success 
and financial independence. Check and mail the cou- 
pon NOW. 


oe em = Find Yourself Through LaSalle!== =m 


LaSalle Extension 


° e 
University 
Dept. 1083-R Chicago 
Please send me full infor- 
mation regarding the up-to- 
the-minute course and serv- 
ice I have marked with an X 
below. Also a copy of ““Ten 
Years’ Promotion inOne’’ all 
without obligation to me. 
[) Business Management: TrainingforOfficial Man- 
agerial, Salesand Departmental Executive positions 
f[] Modern Salesmanship: Training for position as 


i 
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I 
] 
! 
i 
i 
i 
I 
! 
' 
I 
L 
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iles Executive, Salesman, Sales Trainer, Sales i 
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I 
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I 
I 
I 
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I 
I 
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I 
I 
I 
I 
I 
I 
I 
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Promotion Manager, Manufacturers’ Agent, and all 
positions in retail, wholesale or specialty selling 
OC Higher Accountancy: Training for position as 
Auditor, ¢ omptroller, Certified Public Accountant, 
Cost Accountant, etc. 

OTraffic Man: agement: ky: ining for position_as 
Railroad or Ind 1 Traffic Manager, Rate Ex- 
pert, Freight Solicitor, etc. 
OoLaw: LL. B. Degree. 
1Banking and Finance: Training for executive 
positions in Banks and Financial Institutions. 





(0 Modern Foremanship: Training for positions in 

Shop Management, such as that of Superintendent, 

General Foreman, Foreman, Sub-Foreman, etc. 

(J Ineustrial Management: Training for Works 

Management, Production Control, Industrial En- 

gineering, etc. 

[Pe rsonnel Management: Tr: ining for Personnel 
inager, Industrial RK tions Manager, Employ 

ment Manz ger, and positions in | mployee Service 

[™ Modern Business Correspondence: Training for 1 

Sales or Collection Correspondent, Sales Promotion J] 

Manager, Mail Sales Manager, Secretary, etc. I 


() Stenography: Training in the new superior ma- j 
chine shorthand, Stenotypy. i 
( Railway Station DEffective Speaking i] 
Management Oc. P. A. Coaching 1 
OExpert Bookkeeping (0 Stenotypy— ; 
0 Business English Stenography \ 
O Commercial Law 1 
OCredit and Collection Correspondence i 
i 

| 

: | 
Name. ..ccceces eeecccececcccccccecs cABeee i 
: ! 

Present Positiog®...cccccccccccccces Coecccccecece 1 
i 

Addre | 
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Becuuse Lincoln training is complete, chor 

ough and under Government Supervision 

kind of training aviation executives de 
r they hire 





the 





the Pilots an echanic 






Train af The 
GOVERNMENT 
APPROVED 


astest growth in the history of Aviation 
now in progre Airlines are adding mil | 
lions of mile their flight schedule Fac- 
tories are crowded with huge orders for airplanes } 
Aviation enusthave thousands of newly tr 
men! Lincoln training qualifies you_for success 
fraining for Government 
Pilot's License or Government 
Airplane ane Engine Mechanic's 


oa 700 License w in 26th year, 16 years 


teaching aviatio on. Lincoln graduate 


a Month now employed oy teading airlines 











factoric Foreign Governments and 
Airline Pilots service companies e are in n 
earn up to $700 stant ontact with the industry, and 
@ mont} Co e mmend ur graduates for positior Act now. 
j ots $250 Write at once. Please state your age. 


Mechanics LINCOLN AIRPLANE & FLYING SCHOOL 


$200 Division of Lincoln Aeronautical Institute 
2106 Aircraft Bidg. Lincoln, Nebraska 


















Secrets of Success 


reap the rewards for my “stick-to-it-tive- 
ness” and now my anthems are being pub- 
lished in New York, Cincinnati and 
Chicago. In addition, I have, at times, 
more writing and arranging for others 
than I can attend to. 

Naturally I have a deep feeling for 
home study, but I realize, too, that one 
must be prepared to stick to it and set 
his goal far in the future. Not only that, 
but keep pushing that goal farther and 
farther into the future as he nears it. 
Only by that method can a man say to 
himself, “I MUST go on!”’, instead of be- 
ing satisfied with the first attainment and 
taste of success. 


—R.JJ., Mt. Vernon, Ohio 


HOW TO MAKE HARDWARE 
FOR SMALL NOVELTIES 





> = 


Copper hinges, fittings, and trimmings 
for small boxes, chests, and novelties are 
easily made from 24-gauge soft sheet 
copper. They may be hammered or not, 
as desired. Several pieces are illustrated, 
and a great variety of designs may be 
worked out by using these as a starting 
point. 

The cutting may be done with the tin 
shears, a cold chisel or a jeweler’s saw. 
Holes are drilled, and the pieces applied 
with either small roundhead screws or 
brass escutcheon pins. The wire used for 
the handles and the staple in the hasp is 
10-gauge copper. The hinges shown are 
bent around a No. 20 wire brad, which is 
then cut off and headed over to prevent it 
from slipping out.—Dick HUTCHINSON, 
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{ VER PULL LOOP FORMED RY DRIVING 


DOWN WITH CUT-OFF NAIL 


2 RN MONEY 


STRINGING 
TENNIS RACKETS 


Stringing Tennis Rackets pays $1.80 
profit on $3.00 restringing. No ex- 
perience needed ... we ted¢h you how. 
Tennis players ne ed new strings in 
their rackets twoor three times year- 
ly ... every stringing means profit 
for you. See how simple it istoget in 
this business. Costs practically noth- 
| ing to start. Easy work! Gel started! 
RE Write Today . . . tell us whohas 

been restringing yourracketand 
we will send you free our 1936 edition of‘‘PLAY AND PROFIT 
STRINGING TENNIS RACKETS’’, including restringers new 
low prices of TOMGUT * * Court-Tested , tennis strings & 
restringing equipment. WRITE TODAY 


THOMPSON MFG. Eo: 4529 nemnen Ave., CHICAGO 
Makers of TOMGUT ** Court-Tested’’ _Zounte Strings & 
Restringing Equipme 











¢ VTURN SNAPSHOTS nro 


HUMANETTIES: 


Sensational! invention. Almost human in appear- 
ance. A life-like cut out figure. Any rtafined'* 
photograph or picture can be ‘‘immortalized’ 
»y this strange new process. Surface cove’ red 
with moisture-proof transparent PO 
L ITE. Will not peel, tear, crack, or soil. 
Looks like porcelain bas relief. 
BIG MONEY FOR AGENTS 

Low prices make HUMANETTES a big 
seller. We furnish list of prospects in 
your ne ighborhood who will pay from 

0 to $2.50 for showing samples of 
L IPE TIME HUMANETTES. If you want to make money fast, send 
sition at c 


name for free sam Dp 
AL SCHULER, 1057 Evans Street, Dept. 26S, Cincinnati, Ohio 



















BS WANTED manuracturers 
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By old established firm, to cast Christmas goods, 5 


and 10¢ Novelties, Toy Autos, Ashtrays, ete. Can be 
done in any spare room, bas ement or garage. No ex- 
perience necessary as we furnish full instructions with 
moulds and small outlay starts you. A rare opportunity 
for these times, so if over 21 and you want to devote 
your spare or full time to profitable work write AT 
ONCE for full details as we are now closing arrange- 
ments for supply of our goods. 


METAL CAST PRODUCTS CO. 
Dept. E 1696 Boston Road New York, N. Y. 














RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 

Also specialized courses and Home Study Courses 

under ‘‘No obligation’’ plan. Illustrated 


atalog on request. 
nt RCA INSTITUTES, INC. 
- Dept. PS-36, 75 Varick St., New York 
Ny 1154 Merchandise Mart, "Chicago 


Recognized Standard in Radio Instruction Since 1909 











Learn 





Advertising 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—“‘Win Success in Advertising’’, and full 
Particulars. No obligation. 

‘age-Davis School of Advertising 

3601 Michigan Ave.. Dept. 1367, Chicago, 

Home 


COLLEGE sac; TRAINING 


Ambitious high school graduates unable to attend college 
offered equivalent professional training in Radio Engi- 
neering and Electrical Engineering. Two year home 
study courses afford academic instruction in basic engi- 
neering and related subjects—recognized non-essentials 
eliminated. Descriptive bulletin CQ upon request. 


SCHOOL OF COMMUNICATION ENGINEERING 
207 Market St., Newark, N. J. 

















RAILWAY 


eee INSPECTOR 


Railway and Bus Lines Demand Men With 
this Special Training 
CONSTANT DEMAND for active, reliable men 

9 to 50—as Passenger Tri uffic Inspectors. 
Simple. home-study course quickly trains you 
and upon completion, we place you at up to 

135 per month, plus expenses ,tostart, orrefund 
tuition. Fascinating work: travel if you like. 
Advance with experience. Free Booklet. 


Sipnderd Business Watning tests institut 
Div alo, N- Y. 











-STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
aa Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries, 53rd 
=, Enter Sept., Jan., March and June. Write for cata- 
log. 5106 College Ave., Angola, Ind. 
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ELE NcineerncA 


A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 


tors, endorsed by industry. 44th year. Catalog 
BLIS ELECTRICAL 
SCHOOL 
110 Takoma Ave., Washington, D. C. 











DEGREE IN 
TWO YEARS 
B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn 
tuition. Preparatory Department. 
March, June, Sept. 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 


RTOON ‘ovr wav 
(mo SUCCESS! 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 
S otemedl 





board. Low 
Enter Dec., 








SELL! Course has 26 lessons and 600 illustrations. 
Send name and address for free detatls. Onty---- 


RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 


MECHANICAL DENTISTRY 


Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money-making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school. Practical, indi- 
vidual training. Easy terms. Employ- 
ment Service. Write TODAY for FREE 
Catalog R and TRIAL OFFER. 

New York School of Mechanical Dentistry, 

127 W. 31 Street, New York, N. Y. 


“We Start You in Business” 


The Plastex Industry needs manufacturers on small 
scale and for big production of Art Goods, Novelties, 
Souvenirs, etc. in Plastex and Marble imitation. Ex- 
perience unnecessary. 5c material makes $1 articles. 
Rubber moulds furnished for speed production. Small 
invest brings big returns, INTERESTING BOOK- 
LET MAILED FREE. Plastex Industries, Dept. 2, 
1085 Washington Avenue, New York, N. Y. 
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$1260 to $2100 Year 


TO START 
Men-Women /FRANKLIN INSTITUTE 
Dept. N248, 
Influence or Rochester, N.Y. | 
experience Rush FREE list of U. Ss. 
not needed ° Government big pay JOBS. 
‘ : 2 32-page book describing sal- 
Common education © arie hours, work Tell me 


usually sufficient & 


how to get one of these jobs. 


Mail C : 
Today — FF Vame 
SURE vA 
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JUNK YARD OF THE AIR 
(Continued from page 33) 


damaged while flying in China. It was sent 
to Balboni by a friend across the Pacific. 
Balboni has a piece of a girder, once a 
structural member of the dirigible Shenan- 
doah, which fell in Ohio in 1925. Lieutenant 
Funston, an Air Corps pilot, jumped from a 
disabled plane over San Francisco Bay, and 
soon after the ship was salvaged Balboni re- 
ceived the engine tachometer. Earl Daugh- 
erty, one of the real pioneer airmen of the 
world, crashed at Long Beach, Calif., in 1926. 
Balboni got the carburetor from his plane. 
He has, also, a rib from Captain Nungesser’s 
first steel monoplane, which crashed at New 
Orleans in 1922. The part reached him 
through the California Institute of Technol- 
ogy, whose physicists obtained the plane to 
study structural failures. 


N HIS shop you will find the first Kirk- 

land and Curtiss three-cylinder engine, 
granddaddy of today’s powerful 1,400-horse- 
power Wright Cyclone. But more than any 
other relic of a glorious past, Balboni prizes a 
small square of wood which fell with Quentin 
Roosevelt behind the German lines during the 
World War. That, alone, of all his possessions, 
cannot be bought. 

He will buy any wrecked plane, but prefers, 
when he can, to obtain planes which have 
carried well-known people. One of his acqui- 
sitions is the fuselage and tail—all that re- 
mains—of the Gee-Bee racer in which three 
speed pilots perished while seeking new rec- 
ords. 

Jimmie Doolittle used this craft to set a 
world’s land-plane record of 304 miles an 
hour at Cleveland in 1931. Soon thereafter, 
Lowell Bayless was killed in the same ship 
while trying to better Doolittle’s mark. The 
plane was rebuilt, and the next year Russell 
Boardman fell to his death while taking off 
from an Indiana field in the course of a New 
York-California race against time. Again the 
plane was rebuilt, only to kill the elder of the 
famous Granville brothers, who had built it 
originally. For the third time the ship was 
reconstructed, this time to take the life of 
Cecil Allen immediately after he had taken 
off from a southern California airport in an 
effort to set a nonstop flight record to New 
York. Then Balboni entered the picture. He 
paid one dollar for the fuselage and tail, only 
enough for a legal transfer of title. And now, 
for the fourth time, another pilot plans to 
whip the craft into shape again, install a pow- 
erful engine, and try for more records. Mean- 
while, the junkman has sold sixty dollars’ 
worth of parts from the cockpit, including 
the belt and throttle, and has permitted four 
visitors to sign their names on the rudder for 
twenty-five cents each. 

Balboni started in 1928 what he calls his 
“Gold Book.” It is not gold, but simply a 
large black-bound ledger. In it, 13,000 persons 
have signed their names, residences, telephone 
numbers (regardless of where they live), and 
the date, all with Balboni’s fountain pen. 
Why “Gold Book ?” Because Balboni places a 
large gold cross after the name of each visitor 
who has died. To date, 185 crosses note the 
ends of brave fliers. 


READ there the signatures of Col. William 
Mitchell, who stormed his way through a 
long career in aviation; Loren W. Mendel, 
once co-holder of the world’s endurance rec- 
ord; Roy Wilson, who died while stunting an 
ancient, rebuilt Curtiss pusher; “Spud” Man- 
ning, who set records of long free-falls before 
opening his parachute, only to disappear over 
Lake Michigan in an autogiro; C. W. Gil- 
pin, who failed to ride out a storm near Mex- 





ico City; and John Montijo, who taught 
Amelia Earhart to fly, and later slipped dur- | 
ing a take-off in Colorado 
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Amazingly Easy 
Way to Get into 
ELECTRICITY 


LEARN TO EARN A GOOD 
SALARY OR GO INTO 
YOUR OWN BUSINESS 


Whether your age is 16 or 40. Let us train you to 
Ewe for positions that lead to good salaries in 

lectricity—-NOT by correspondence, but by an amaz- 
ing modern method right here in the great Coyne 
Shops that gives you a practical Training in 90 days! 
Getting into Electricity is easier than you imagine if 
you choose the right method. You don’t need pre- 
vious experience or need a lot of book learning. 
Start any time. 


FINANGE YOUR TRAINING! 


Mail the coupon below and I'll send you all details of 
my finance plan. Under this plan you can pay for 
your tuition in small monthly payments extending 
over an 18-month period, starting 5 months after 
you start school. 


Learn by Doing—In 90 Days 
in the Great Coyne Shops 


I don’t care if you don’t know an armature from an 
air brake—I don’t expect you to! In 12 brief weeks, 
in the great shops of Coyne, we train you by practical 
shop work ... on one of the greatest outlays of elec- 
trical apparatus ever assembled for training purposes. 
















































Many Earn While Learning 


If you need part time work to help pay your expenses 
we may be able to help you if you will write and tell 
us your problems. When you graduate we'll give you 
lifetime employment service. 


DIESEL, REFRIGERATION 
AND AIR CONDITIONING 


Right now we are including additional instruction in 
Diesel Engines, Electric Refrigeration and Air Con- 
ditioning without extra cost so your training will be 
more valuable to you. 


GET MY BIG FREE BOOK! ©: 


great chance to get into Electricity. This school is 37 
years old—Coyne training is tested. You can find out 
everything absolutely free. Simply mail the 
coupon and let us send you the big, free 
Coyne book with photographs. ..facts... 
jobs ... salaries ... opportunities. Tells you 

ow many earn expenses while training and 
how we assist our graduates in the field. 
No obligation to you. 


mailcoupon. AC. Bowe, 
COYNE ELECTRICAL SCHOOL 


600 S. PAULINA ST., Dept. 76-73, CHICAGO, ILL. 








H.C.Lewis,Pres., COYNE ELECTRICA 
500 S. Paulina Street, Dept. 76-73, Chiemse tere | 


Dear Mr. Lewis: Without obligation send me your 
big, free catalog with facts about Coyne Training 4 


and details of your **Pay-Tuition-After-Gradu- 
ation’’ Plan, 


— — ae see mee eee 
= 
e 
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City... 


ae Mail in envelope or paste on a postcard a-= 
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It’s the happiest moment in 
a man’s life 


Wuen she says yes, the whole world changes. 
It’s brighter. It’s different! But as your joy 
increases, so does your responsibility. An- 
other person becomes a partner in your 
future. If you prosper, she will prosper. If 
you fail, but— 

Don’t fail! Insure your future against 
failure. Equip yourself for progress and 
promotion. Utilize your spare time. The 
International Correspondence Schools offer 
a course that just fits your needs! Thou- 
sands of successful men testify to the value 
of 5. C.S. training. Investigate for yourself 
—complete information, free. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7692-H, Scranton, Penna, 

Without cost or obligation, please send me a copy of 
your booklet, “‘Who Wins and Why,’’ and full particulars 
about the subject before which I have marked X 

TECHNICAL AND INDUSTRIAL Q{@RSES 
0 Architect Marine Engineer 
{) Architectural Draftsman Bridge Engineer 
C) Building Estimating Bridge Foreman 

Contractor and Builder Building Foreman 

Structural Draftsman Diesel Engines 

Structural Engineer Aviation Eagines 

Electrical Engineer Automobile Work 

Electric Lighting Plumbing ( Steam Fitting 

Telegraph Engineer Heating Ventilation 

Telephone Work Radio ir Conditioning 


C) Management of Inventions Refrigeration 

















] Mechanical Engineer R. R. Locomotives 
Mechanical Draftsman R. R. Section Foreman 
Patternmaker Machinist R. R. Signalmen 

}] Reading Shop Blueprints Air Brakes 
Heat Treatment of Metals Chemistry ] Pharmacy 
Sheet Metal Worker Coal Mining 
Welding, Electric and Gas Navigation 
Civil Engineer (CO Toolmaker Cotton Manufacturing 
Highway Engineer Woolen Manufacturing | 
Surveying and Mapping Fruit Growing | 
Sanitary Engineer Poultry Farming | 

Jj Steam Engineer Agriculture | 

BUSINESS TRAINING COURSES | 
Business Management Advertising | 
Industrial Management ss Correspondence 
I'rs Management ring Show Cards j 
ountant English Signs 
Accountancy and Stenography and Typing | 
C.P.A. Coaching Civil Service 
Bookkeeping Railway Mail Clerk | 
Secretarial Work C) Mail Carrier | 
Spanish French Grade School Sul 
slesmanship High School Subje | 
w pape lecorating College Prey ‘ | 
ale shi First Year | 
i Station Sales ' l trating Cartooni « | 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 





conferred. Low cost, easy terms. Send NOW 
for Free ,64-page“‘Law TrainingforLeadership.” | 


LaSalle Extension University, Dept. 1083-L, Chicago ; 








UNDERGROUND FORTRESSES GUARD 
FRANCE FROM INVASION 


(Continued fro: page 15) 


the outermost, sensitive tentacles are earth- 
works of the familiar type, backed by 
trenches of concrete, and small, turret-shaped 
machine-gun pill boxes. Held by infantry 
and screened by a curtain of artillery fire, 
these may resist attack by enemy infantry. 
But then, amid clouds of smoke and dust, up 
come roaring new-type tanks—fast, nimble, 
and crushing. In their tracks, the attacking 
infantry follows triumphantly. 


UDDENLY, shouts of dismay arise. One 
tank after another comes toastop, blocked 
by rows of steel rails set firmly in the ground 
with their sharpened ends protruding. Rush- 
ing on, the infantry must enter a deeper infer- 
no. They must ascend a steep, bare slope, 
swept by machine guns firing from a checker- 
board pattern woven in years of expert study, 
so that each gun protects its neighbors. This 
death trap is set with belts of barbed wire at 
intervals permitting a diabolical series of 
artillery barrages, falling with clockwork pre- 
cision upon the infantry trying to break 
through them. The farther the struggling, 
gasping attack progresses, the more intense 
becomes this barrage, while, simultaneously, 
the areas in the rear of the shock troops are 
blasted by heavier shells fired at longer ranges. 
Thousands of cannon, of every caliber from 
seventy-five to 400 millimeters, are flaming 
from the parapets of the Great Wall of 
France, yet the invaders can see none of 
them. They can barely see their winking 
flashes, stabbing from amid trees or behind 
knolls. The long slope is dotted with figures 
in gray; many lie motionless; others limp 
painfully rearward, but some still crawl 
bravely toward the higher ground. Now they 
see that every knoll, every smallest rise, must 
conceal cannon that rain shells—both high- 
explosive and gas—upon them. And the fire 
of these cannon, too, forms a pattern, into 
whose entangling meshes the attackers thrust 
their heads. 


‘HELLS from the invaders’ artillery burst 

near the flashing guns, but apparently with 
little effect. Yet, with splendid, disciplined 
persistence, some attacking groups reach the 
last barbed wire. Amid its clutching, tearing 
coils they struggle. They seem about to win 
through to the last open stretch before the 
guns. 

Then, suddenly, an army has sprung from 
the ground across their path! The slope, bare 
a moment before, now swarms with blue-clad 
soldiers. With rehearsed precision, they hurl 
themselves upon the trapped men in gray. 
Grenades crash, rifles crack, bayonets flash in 
fierce struggle. Back and forth the conflict 
sways, but always more men in blue appear, 
as from the earth, at unexpected places. Down 
to earth are beaten the men in gray; the 
attack is repulsed. 

An imaginative picture, of course, but 
based upon known facts, and the belief of 


those who know the technical perfection of 
this ‘““Maginot Line,’ named for a French 
minister of war, now dead. The ambition of 
his life was to build a line of defense secure 
against every device of attacking artillery, in- 
fantry, tanks, and aviation. Not even bombs 
from the sky, the French claim, can silence 
its guns—and bombs would be few, since 
hostile airplanes would have to pass through 
the tightest antiaircraft defense ever devised, 
using remarkable new quick-firing guns whose 
sensitive-fused shells are directed by auto- 
matic eyes and ears. But suppose that even 
these were not enough to stop the enemy 
airmen. 

Suppose the invaders send a great air 
squadron. Its losses are terrific, but some 
get through, bomb and machine-gun the anti- 


aircraft defenses, and beat off the French air- 
planes. Hurriedly they clear a spot above one 
of the firing French cannon. Into that spot 
fly a few heavy bombing planes. But these 
carry no bombs. Down from them float par- 
achutes—a dozen, a score! And dangling from 
the parachutes are men, the newest type of 
soldiers. 

All are young athletes. They wear an outer 
costume of leather; underneath, light bullet- 
proof vests. All have light helmets and gas 
masks. Some carry machine guns, bombs, and 
pistols; others, the sections of thirty-seven- 
millimeter cannon and small armor-piercing 
shells. Here is the modern Suicide Club—the 
army that drops from the sky, specially 
trained to scale the Great Wall. 


HEY climb it by climbing down into it. 

Aviators have been rehearsed in dropping 
men to try to silence one of the flaming can- 
non, and force entrance to the casemate be- 
neath it. 

But, as they land, in their ears is the dread 
sound of machine guns planted ‘all about the 
gun turret to protect it from just such a threat. 
The thin ranks of the parachute jumpers be- 
come thinner yet, before a devoted, lucky 
handful manage to crawl like Indians under 
or around the gun. Wearing rubber gloves, 
they struggle over electrically charged cables 
strung to protect it. A signal, and the attack- 
ers’ machine guns stop. A bomb is placed near 
the projecting muzzle of the cannon. Its rend- 
ing explosion throws fragments of the gun in 
air. A second bomb, and a third, tear cracks 
in the casemate. 

Into it leap the few surviving attackers. 
Thrusting into the low chamber, they see a 
gruesome sight. About the shattered gun are 
contorted blue figures, and another crouches 
against the farther wall. One hand holds an 
automatic; the other reaches for an electric 
switch. Pistols crash. His body sags, but not 
before his hand has found the switch. A 
heavy steel trapdoor in the floor clangs shut; 
a gong rings; the air is filled with a sweetish 
odor. Gas! 

Only two of the attackers survive, and the 
gas mask of one is bullet-pierced, useless. He 
sinks to the floor. The second affixes another 
bomb to the trapdoor. It takes several, but at 
last, the cover grates slowly back. 

A circular staircase, leading downward into 
invisibility; the dull twinkle of elevator ca- 
bles and shafts; then pitch darkness. As his 
eyes become accustomed to the blackness, the 
invader sees steel shields, and black muzzles 
pushing through them. He starts to withdraw 
his head, but he is too late. From below, a 
brilliant searchlight sears his eyes. Then comes 
the ripping crash of a big, .50 caliber machine 
gun, and slowly the trapdoor clangs shut. 
The underground Great Wall has proven too 
high for the assault from the sky 


HAT desperate, gallant stroke could hard- 

ly have won, even had more attackers 
penetrated the gun platform, and got through 
the trapdoor into the shaft leading down hun- 
dreds of feet into the earth. For the invader, 
that shaft is a descent to hell; its dark spiral 
staircase and elevator shaft, built primarily 
to rush ammunition up to the cannon, are 
lined with steel shields for machine guns. 
And, if attackers should run that gantlet, 
deep down they would strike another obstacle 
more solid and formidable. The base of the 
casemate is a solid blockhouse of steel and 
concrete protected not only by machine guns 
but by light cannon, from attack not only 
from the shaft above, but from the main gal- 
lery and lower levels of the labyrinth. Sup- 
pose that even one invader, somehow, got 
through that ? (Continued on page 119) 
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UNDERGROUND FORTS 
GUARD FRENCH FRONTIER 


(Continued from page 118) 


He would stand on the concrete floor of 
the main gallery, miles long, whose high roof 
and sturdy walls are of stone. He would see, 
at his feet, railroad tracks, running down this 
main gallery, branching off here and there. 
If, disguised in French uniform, he ventured 
further, he would come upon great cham- 
bers, dormitories, kitchens, hospitals, for the 
thousands of blue-clad men he would see 
everywhere. Their clattering hobnails would 
be the only sound in those quiet depths, save 
for carloads of shells rattling along the tracks, 
through thick steel doors guarded by machine 
guns, into blockhouses like the one through 
which he just came. And, through those steel 
doors, the sighing of elevators, bearing shells 
upward to the cannon thudding dully in the 
casemates high above. 


HESE shafts are the towers of France’s 

Great Wall. They stand with feet an- 
chored deep in earth by the concrete block- 
houses, their heads barely peeping into the 
open air. From the casemates peer the muz- 
zles of cannon of various calibers, on special 
mounts. Their eyes are special observation 
posts on the most commanding ground out- 
side, hidden perhaps in a special casement, a 
“‘peasant’s hut” of concrete, or a “tree” of steel, 
where crouch blue-clad men, reporting every- 
thing they see, by subterranean telephone ca- 
bles, to headquarters. 

This is the innermost fastness of the whole 
labyrinth. Here, before a map of the whole 
system, sit the commanding officer and his 
staff. To them, by telephone, radio, and buz- 
zer signal, come reports from all parts of their 
fortress, and from all the other fortresses that, 
linked together, make the Great Wall of 
France. From here go the orders for counter- 
attacks that send troops to the surface to push 
back attacking bodies that get too close. These 
may go by tunnels to sally ports hidden in 
ravines, woods, or villages, at spots tactically 
important, or they may issue from the main 
portal of the fort. 

This portal connects with a great rearward 
network of railroads and highways that in- 
sure quick movement of reénforcements and 
supplies up to the Great Wall. The approach 
to it is a road sunk in the ground. The en- 
trance itself is low, and is guarded on either 
side by steel-and-concrete turrets, mounting 
guns. Between them is a great steel door, with 
an air lock, that connects with a powerful sys- 
tem of ventilators and electric fans. When it 
is locked, these raise the air pressure within so 
much above that outside, that it blows out in- 
coming gas. There are also stores of oxygen 
and gas masks. 

The biggest of the subterranean chambers 
is the munition magazine. It is semicircular, 
with a narrow-gauge railway running around 
the great racks on which are piled shells in 
thousands, high-explosive and gas, grenades, 
bombs, small-arms ammunition, flares, and 
barbed wire for entanglements, to be strung | 
at a moment’s warning over the peaceful | 
fields above. 


HE defenders of the Great Wall are 160,-- 

000 picked men of the finest French reg- 
iments. They believe in their Great Wall. 
Daily they rehearse its defense, knowing that 
in an emergency their numbers would be 
doubled immediately by eager reserves. 

But if, even after such preparation, they 
should fail, would France be lost? Not yet. 
Back of the Maginot Line is a succession of 
cities that are armed camps; Metz, Thion- 
ville, Nancy, and Strasbourg; then a second 
line; Longwy, Verdun, Toul, Epinal, Belfort, 
and others—all ringed by fortifications that 
have made history in the past, and may be 








called upon again to block invasion. 
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Me a How Does the Remotest - 
thquake 


THIS diagram of 
the seismograph, fully 
described in the New 
Merriam-Webster, ex- 
plains how earthquakes 
are recorded. Hundreds 
of other illustrations 
and articles in Web- 
ster describe every 
kind of scientific in- 
strument. 



































HOW DOES THIS 
KEEP YOUR COFFEE 
HOT FOR HOURS? 


This “inside” view of the vacuum 







































































Z bottle, and the entry which ac- 
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*. hundreds of familiar L 
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44 ZS descent lamp, tele- ff . WHAT HAPPENS HERE WHEN 
L__— phone, refrigeration, =F YOU “STEP ON THE GAS”? 


thermometer, etc. 
The carburetor is one of 
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600,000 entries—122,000 more than <= supercharger, spark plug, 
in any other dictionary. Thousands > - uf : h, Page po gear, and 
of encyclopedic articles, edited by D . ‘Gusunionda@emen 
207 outstanding authorities. 3,350 | WC 

pages. 12,000 terms illustrated. — 


Over 13,000 biographical entries. 

35,000 geographical entries. Syno- = THE IN. (i 
nyms and Antonyms. The greatest SIDE OF YOUR; 
single volume of information ever DOOR LOCK? | 
published. Cost $1,300,000.00. Get Let Webster 
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booklet ‘THROUGH WONDER- in your watch 
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ly even your 


kitchen faucet is designed. The New Merriam-Webster 
explains every mechanical device used in your home, 


The Supreme Authority... A New Creation 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY . Second Edition 
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ODD LABORATORY SOLVES 
SECRETS OF COAL 


(Continued from page 35) 


inch in width. Under the microscope, however, 
they are not black, but a beautiful shade of 
dark red. 

Attritus is a sort of vegetable hash, con- 
taining all kinds of ancient plant matter de- 
posited during the peat stage in the formation 
of a coal bed. Less bright than anthraxylon, 
it appears under the microscope lens as a 
dull, gray material filling up the space be- 
tween the bands of dark red. 

More revealing than these substances, how- 
ever, are the traces of spores and pollens that 
can be detected in these microscope slides of 


coal. 
NM ILLIONS of years ago, when the coal- 
producing regions of Pennsylvania, 
West Virginia, Ohio, and other sections were 
covered with dense tropical vegetation, all the 
plant life was of a simple type. The climate 
was warm and moist, and there were no flow- 
ers, no birds, and no specimens of the higher 
quadrupeds. Plants reproduced themselves 
not by seeds, but by pollen or by huge quan- 
tities of spores like those of the toadstools and 
ferns of today. 

Preserved for zons in the compacted mass 
of carbon, these spores reveal themselves 
under the microscope as brilliant yellow par- 
ticles. Among the most beautiful objects to 
be seen in a specimen of coal, they are also 
among the most important, for slowly and 
carefully, investigators are perfecting reliable 
methods of identifying coals by their spore 
content. Already, some twenty-five kinds of 
spores have been recognized and are being 
used in classifying coal specimens. 

Because coal was formed by compressing 
the deposits of plant remains into thin layers, 
spores, originally spherical in shape, are al- 
most always pressed into double-walled pan- 
cakes, much like a hollow rubber ball that 
has been flattened out by standing on it. If 
you slice a flattened ball at right angles to the 
top and bottom layers, the ends will appear 
as elongated loops formed by the edges of the 
rubber walls. Similarly, spores embedded in 
coal that has been sliced in this way reveal 
themselves under the microscope as flattened 
yellow loops. When the sections are cut 
parallel to the coal layers, however, the 
flattened surfaces are seen, and the spores 
then look like disks. 

When present in large quantities, spores 
have a great influence on the quality of the 
coal in a bed. They increase its heating value 
and are rich in tars and oils. The oil content 
can be visibly demonstrated by means of a 
micro-furnace, a laboratory device developed 
by the U.S. Geological Survey. With this ap- 
paratus, a coal specimen can be heated while 
the microscopist watches it through his lens. 
As the temperature rises, the oil is seen slowly 
oozing out of the tiny yellow spores. 


\ prey recently, scientists have been learn- 
4 ing how to identify coal through other 
kinds of plant remains, such as woody cells. 
The red anthraxylon bands in coal sections 
often show a very distinct cell structure. By 
comparing these cells with those seen in mi- 
croscopic examinations of present-day trees 
and plants, the coal expert is learning a great 
deal about prehistoric vegetation. Eventually, 
Dr. Thiessen believes, the woody-cell remains 
may become as important as spores in the 
identification of coal. 

Along with plant spores and woody cells 
the microscope of the coal scientist sometimes 
reveals fossilized pollen grains, leaf fragments, 
and occasionally seeds. Most ancient coal- 
forming plants, however, were much too 
primitive to form seeds. 

Dr. Thiessen’s work is not confined to the 
study of how (Continued on 121) 
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ODD LABORATORY SOLVES 
SECRETS OF COAL 


(Continued from page 120) 


was formed in the dim and remote ages of 
the past, for the process is still going on in 
the peat bogs of the present day. In many 
parts of the United States and other countries, 
there are swamps where trees and smaller 
plants are going through the ancient process 
of death, decay, and compression. These peat 
bogs are a fertile field for scientific explora- 
tion. 

With his microscope, Dr. Thiessen ex- 
plores a peat bed from top to bottom. A 
vertical column of peat, perhaps twenty 
inches square, is cut from a bed and shipped 
to the laboratory in Pittsburgh. Before the 
actual microscopic examination of the vari- 
ous peat layers, the material is analyzed 
chemically to reveal the action of the forces 
causing its decomposition. This involves a 
careful study of the bacteria, fungi, burrow- 
ing insects, and other lower forms of life re- 
sponsible for the gradual decay of the mass 
of plant material. 


LTHOUGH there have been reports of 
the finding of insect remains and of bac- 
teria in coal beds, the discovery of a fossilized 
bug or bacterium is an event yet to be expe- 
rienced in the Pittsburgh laboratory. Some 
investigators have claimed that they have dis- 
covered living bacteria in coal, but Dr. Thies- 
sen has not succeeded in finding even a dead 
germ. In the peat beds that will form the 
coal deposits of a future time, however, bac- 
teria are present in huge quantities. 

For purposes of scientific study, these bac- 
teria are grown in the laboratory on sawdust, 
shavings, or cellulose. Kept in bottles and 
flasks, they are provided with nitrogen and 
other mineral culture solutions necessary for 
their growth. Peat bacteria have been kept 
alive in the laboratory for seven years, while 
their part in the chemistry of decay was be- 
ing studied and analyzed. 

It is believed that the action of these bac- 
teria is to a large degree responsible for the 
decay of the woody substances and the forma- 
tion of humins, one of the principal materials 
to be found in peat. Just what happens to 
the bacteria is not clearly known, but it has 
been suggested by some investigators that 
these peat bacteria themselves become a part 
of the very deposit that they have created. 

Coal is found only in the form of beds, 
which may vary from a few inches to many 
feet in thickness and may range up to hun- 
dreds of miles in area. Each bed was formed 
during a definite period of geological history 
and therefore contains characteristic types of 
plant remains which provide the laboratory 
key to the exact variety of coal to be found 
there. In some coal regions, such as West 
Virginia, there may be thirty or more distinct 
coal beds, separated from one another by 
seams of shale, sandstone, limestone, or 
other rock. 


ENERAL naked-eye methods of classifi- 

cation, and the more exact method of the 
microscope, are today enabling producers to 
sort the products of their mines into the types 
best adapted for the various coal uses, such as 
domestic heating, commercial steam _pro- 
duction, or the manufacture of illuminating 
gas, tar, and other by-products. 

So the laboratory in Pittsburgh unravels 
and records the life history of coal, and 
makes the microscope as important a coal- 
mining tool as the pick, shovel, or pneumatic 
drill. When next you are tempted to regard 
your coal bin with disgust, remember that 
those dirty chunks of common coal not only 
conceal hidden beauties, but also contain 
within themselves the indelible records of 
biological and geological history for millions 
of years. 
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THE WAY WE STAND 


(Continued from page 41) 


policemen, engineers, salesmen, and plumbers. 
As few of them do hard manual labor, or 
work for excessively long hours at clerical 
tasks, their occupations have but little effect 
on their postures. 

In making the study, the 2,200 boys and 
men were measured, weighed, and given 
strength tests. They were photographed, and 
their postures studied by measuring on these 
photographs various postural angles, such as 
the angle the shoulder made with a vertical 
line, the angle made by the extension of the 
abdomen beyond the chest or of the chest 
beyond the abdomen, the angle of the gener- 
al lean of the body, and so on. Careful note 
was made of all physical impairments. 


UR study proved,” Dr. Thompson told 

me, “that there is no uniform type of 
‘good’ posture. Normally healthy people, who 
are normally developed physically, stand in 
many different ways. This variation is so great 
that there really are no fixed types of posture. 
The most marked characteristic of the data 
we obtained was the wide variation in this 
respect between person and person. This 
variability of posture was as marked among 
the youngest children we studied as it was 
among adults. 

“Of course, a person who stands up straight 
looks better than a person who doesn’t. On 
the basis of appearance alone, it is possible to 
grade peoples’ postures as ‘good’ or ‘fair’ or 
‘poor’ or ‘very poor.’ We did that, but we 
found no relation at all between good or 
poor posture and good or poor health.” 

The Health Service surgeons found that age 
has a profound relation to the way that peo- 
ple stand, but that an individual’s type of 


build, as judged by the relation between his 
height, weight, and abdominal circumference, 
had little effect on his posture. They also 


found that men whose physical development 
was above the average had, as a class, no bet- 
ter posture than those whose development 
was below the average. 

No relation at all was found between pos- 
ture and strength. Men who were very strong 
did not differ particularly in the way they 
stood from men who were very weak. All 
strong men did not stand alike, and neither 
did all weak men. 

Of the five men who had the strongest hand 
grips—200 kilograms, as recorded on a hand 
dynamometer—four were graded as having 
only “fair” posture, and the fifth was rated as 
having “poor.” The posture of the man who 
made the best record in the pulling test was 
rated as “fair,” as was that of the man who 
performed best in the pushing tests. 

In a combined strength test, including push, 
pull, lift, lung force, and lung fatigue, the best 
record for men weighing over 150 pounds was 
made by a group whose posture could be 


rated as only “fair.” 
“\ UCH has been written and said,” con- 
4 cluded Dr. Thompson, “on the relation 
of good posture and good health, and good pos- 
ture and physical efficiency. Our study seems 
to indicate that the importance of posture has 
been greatly exaggerated.” 
So it would seem that, after all these years, 


the gym teachers and the drill sergeants 
have been wrong! Within the limits of 
reason, we may stand and sit in the way that 


is most natural to us, without fear of losing 
health or physical efficiency. 

For the last several years, there has been 
a growing realization that the average man 
doesn’t have to train like a prize fighter or a 
mile runner to keep in decent physical con- 
dition. Add to that the realization that he 
doesn't have to stand like a West Pointer to 
keep healthy, and the world becomes a more 
comfortable place in which to live! 
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Learn this 
Fascinating, 
Profitable =. | i 
Profession 
in 90 Days, 
at Home 


Hundreds of men and women of all ages 18 to_ 50 are 
making $10.00 to $20.00 a day giving scientific Swedish 
Massage and Hydro-Therapy treatments. There is a big 
demand from Hospitals, Sanitariums, Clubs, Doctors 
and private patients. The field of reducing alone offers 
great possibilities. 

Learn this interesting money-making profession i in your 
own home through our college extension course. Same 
instructors as in our NATIONALLY KNOWN resident 
school. No High School training necessary. 

Many earn big money while learning. Enroll now and 
we will include anatomy charts, medical dictionary, 
patented reducing roller and Hydro-Therapy supplies 
without extra cost. Send coupon for reduced price offer. 
ae details and booklet containing list and photo- 
graphs of successful graduates will be sent FREE. 








National College of Massage & Physio- Therapy 
Dept. 770—20 N. Ashland Boulevard, Chicago 


You may send me FREE and postpaid, your illustrated 
catalog and details of your offer, also booklet containing 
names and photographs of successful graduates. 
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SPECTROSCOPE| 


SPECTROSCOPE showing countless lines of sun and 
book of 120 experiments for identifying chemic *S2°S0 


ores 

CARBON ARC for generating spectra. $1 
TELESCOPE showing moon's crater...... $1 
STROBOSCOPE. Complete with 110 volt. motor, neon 
lamp and book of 100 experiments.. $1 
ELECTRIC FUN! Book of 200 stunts with 110 volts. Make 
arcs, motors, tricks, window displays, etc. $1 
Cutting & Sons 106 S St. Campbell, Calif. 

















EARN $150 TO $300 MONTHLY 
NEW SIMPLIFIED ARC WELDING 











Profitable business of your own. With Sim- 
plified Arc We Idi ing. Used car motor and 
chassis lets you “* Build Your Own’’ and save 
$300 to $500. 30 DAYS TRIAL— EASY 

S—FOR_ITSELF’’ 5. Fi c 
Valuable Book if you tell us you ‘re interested. 
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TEA AND COFFEE ROUTES 
PAYING UP TO $60.00 IN A WEEK 


National company needs more men at once to make 
regular calls on local routes. No experience need- 
ed. Complete outfit sent on trial with- 
, ont money risk. I ou brand 
new Ford car as bonus. Rush name 
on postcard for FREE Facts— 
ALBERT MILLS 








Learn in Los Angeles. Practical instruc- 
/ tion. Newest equipment. Master trainin 
‘ courses. 30 p00 exadanten. pe room an 
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lowed to L. A. Send coupon for Catalog 


NATIONAL SCHOOLS -Los ANGELES 





1 Dept. PSR-10, 4000 S. Figueroa St. 

; NAME AGE ; 
: ADDRESS .. ‘ 
' CITY Sennecteenanecodscsasanecetens SEREB..cccascscce enesesooees ; 


Gids Shennan ap ane inamen ah dcakaniiiag Ailes geaeaa eaten 


OCTOBER, 1936 












THE END OF THE WORLD 
(Continued from page 53) 


crossed the path of the earth (P.S.M., May’36, 
p.17), missing us by only a scant 1,500,000 
miles—a mere nothing, as astronomical dis- 
tances go. 

The approach of this undiscovered, un- 
known planetoid was not detected, because it 
came from the direction of the dazzling sun. 
It was only after its passage outside our orbit 
that it was discovered, and its path plotted 
by astronomers. 

It is the close approach which the road of 
this wild planetoid makes to the orbit of the 
earth that has caused astronomers to speculate 
a little anxiously about expected return trips 
in the future. The plane of its orbit slants 
only about one and a half degrees to the plane 
of the earth’s orbit, which it crosses twice in 
each revolution. 


HIS minor planet’s “year,” or the period of 

its revolution around the sun, is equal to 
two and one half of our years. Where will the 
earth be in its course at the time of the next 
return of the erratic midget world? And the 
next, and the next? 

At their close passage last February, the 
earth and the planetoid were somewhat like 
two automobiles—one passing along a park- 
way, the other shooting across it by an ov- 
erpass bridge. 

Astronomers are now wondering whether, 
at some succeeding passage across the earth’s 
orbit, the safe overpass may possibly become 
a perilous grade crossing! If it ever does, and 
the two planets arrive there together, there 
may be no one left on earth to tell the story. 
At the least, there would be nation-wide de- 
struction in some part of the world! 

The model, made of stiff wire and photo- 
graphed in two positions, shows how slight a 
change in the slants of the two orbits might 
set the stage for earth’s gr atest catastrophe. 

It is even conceivable that the recent close 
passage of the planetoid above the earth may 
have already deflected it nearer to the earth’s 
orbit plane. The experiment illustrated, with 
a magnet and a ball bearing, shows how this 
deflection might be caused by the earth’s 
strong attraction for the much smaller plane- 
toid. 

That huge meteors, or, possibly, minor 
planets, have struck the earth in the past is 
shown by the enormous craters left at a few 
points on the earth’s surface. The best-known 
example is in Arizona, and was produced at an 
unknown time in the past. Another such 
collision, caused either by a giant meteor or 
a small asteroid, occurred during 1909 in 
Siberia. The impact apparently vaporized 
the projectile in a great explosion, which blew 
down and burned a forest of large trees for a 
distance of fifty miles in every direction! 


LTHOUGH thechancesare extremely small 

that return of the minor planet would co- 
incide exactly with the presence of the earth 
at one of the points where its path crosses 
ours, still, the future activities of the unex- 
pected visitor will be keenly watched. Its un- 
seen approach makes us wonder how many 
more of its kind are running amuck across the 
solar system. Even now, we may actually be 
approaching another perilous grade crossing! 


SPARK REVEALS ELEMENTS 
IN BLOOD STREAM 


Elements present in the human_ blood 
stream in quantities as small as one part in 
100,000 are detected by a method recently 
perfected by Michigan scientists. A 25,000- 
volt spark jumps across a gap between two 
electrodes containing samples of the blood 
being analyzed, and the flash of light is 
broken up by a spectroscope. By examining 
the color lines, experts can determine exactly 
what elements are present in the sample. 
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Ve His Amazing Body! 


OW you can WATCH “The World’s Most runety 

Developed Man” go through his paces. » him 

flex those mighty muscles on his 17-inch bice oat "Leok 

at that enormous 47-inch chest expand. What a build! 

Find out what Dynamic Tension has done for him— 
what it can do for you. Mail coupon below now. 


ll PROVE—in Even 
the First 7 Days—I Can 
Make YOU a New Man! 


I used to weigh only 97 pounds; a sickly scare-crow. 
Then I discovered Dynamic Tension—my famous 
method of body -building. It gave me the body that 
twice won the title, ‘‘The World's Most Perfectly De- 
veloped Man!’’? What it did for me—and for hundreds 
of other fellows—it can now do for YOU, too. You'll 
see, in just 7 days, why I can make you a NEW MAN 

with big muscles, smashing strength, the glowing 
health that resists sickness, ends pimples, rids you of 
fat, constipation and other troubles. It’s fun to build a 
husky body my Dynamic Tension way—at home, in 
spare time—without any contraptions that might strain 
your heart or other vital organs. 


FREE BOOK 


Mail coupon for your ‘‘movie’’ of me 
in action. here is no charge for the 
‘‘movie’’ itself. Merely enclose with 
the coupon lic (postage stamps ac- 
cepted) to cover my actual expense of 
postage, packing and shipping. That 
is all. And there is no obligation of 
any kind. I will also send you FREE 
my book, | “Everlasting Health and 
Strength.’ It tells all about my 
Dynamie an. we method and how it 
has made big-muscled men out 
of run-down specimens. Don't 
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ALL EYES ARE ON THE 
MAN WHO LOOKS AHEAD 


@ A MAN cannot conceal ability. 
And the man who is determined to 
go some place and is doing some- 
thing about it cannot conceal that 
either. His associates feel it and 
his superiors recognize it. The man 
who looks ahead knows the impor- 
tance of training, and other men 
who have looked ahead and gone 
some place know that I. C.S. offers 
the right kind of training. Look 
ahead — mail this coupon! 





INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7693-H, Seranton, Penna. 
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0 to $35 a week 
Yes, you — anybody can 
make a lot of money right at 
home, and what’s more, have 
real fun doing it. We show you 
how, we furnish everything neces- 
sary on an easy basis. 


COSTS NOTHING {f.u¥%:: 


plan, all details are given you free. Write 
today for idea book full of colored pictures telling al 
about our methods which have made so many poops 
independent. Learn how easy itis to make from $10 to 

per week in the most delightful home work you can ima 
gine. Don't miss this opportunity. Write Now--it's FREE 


FIRESIDE INDUSTRIES, Dept. 51-P, Adrian, Mich. 











DIGGING THE WORLD'S BIGGEST DITCH 


(Continued from page 13) 


air before it is sucked into the jets of the Die- 
sels, as a guard against sudden sand storms. 

When the machine is ready to travel, it lit- 
erally walks ahead on its own feet. Two gi- 
gantic shoes, each weighing some 42,000 
pounds, are mounted eccentrically on an axle 
forty-five feet long and eighteen inches thick. 
As the axle turns, first one shoe and then the 
other moves to propel the drag-line ahead, 
seven feet at a step. Thus the 650-ton ma- 
chine moves on its mechanical feet and walks 
smoothly across the desert sand without 
sinking in. 


N ARRAY of pneumatic controls, elec- 
tric switches, throttles, and levers, 
makes the control room resemble the cab of 
a locomotive. Twenty-four men keep the big 
machine going day and night, eight men at a 
shift. In the forward part of the cab, behind 
glass windows, sits the man in charge. From 
his perch, the perspective is distorted as he 
looks down the barren slope of sand, so that 
distances cannot be accurately judged. He 
is peering intently before him. Far below, 
down the steep canal wall, the “pit man” 
waves his arms in a sweeping motion. He is 
talking in the private sign language by which 
the workmen communicate. 

Around swings the cab on its pivoted base, 
rolling smoothly on the seventy dollies be- 
neath its thirty-six-foot platform. The giant 
boom, a latticed steel girder, sweeps in a 
semicircle. It dips slightly. 

The pit man is indicating a spot almost di- 
rectly beneath the beam. The control man 
touches a lever. A steel cable, twice as thick 
as a man’s thumb, begins to sing as it swiftly 
pays out. Down plunges the huge bucket, 
a scoop big enough to accommodate an ordi- 
nary automobile with room to spare at the 
sides. As it nears the designated spot, it hesi- 
tates slightly. Beam, cable, and drag-line 
work together to draw the bucket in and land 
it at the exact spot desired. 

A heavy, shrieking chatter splits the air as 
the hoist engine goes into action. The drag 
cable, a steel sinew two inches in diameter, 
tightens, gouging the bucket into the sand 
bank. The scoop fills itself to overflowing, 
and begins its upward climb—slowly, labor- 
iously, for with its load it weighs 50,000 
pounds 

As it reaches the level of the embankment, 
the operator shifts his controls. The giant 
beam wheels smoothly, swings the bucket 
neatly above the embankment, and a seven- 
ton load of sandy earth cascades out of the 
scoop, adding its bit to the bulwark which is 
to check the movement of the shifting desert 
sands 


NDER the scorching noonday sun, under 
the huge, desert moon, through summer 
heat and blinding sand storms, the work will 
go on. At night, the powerful glare of flood- 
lights attached to the booms makes daylight 
where they work. Before water can flow, 
sixty million cubic yards of material must be 
excavated and hauled to its proper place- 
enough, loaded upon standard forty-foot 
gravel cars, to make a trainload 2,235 miles 
long, stretching from Chicago to Los An- 
geles 
But more than a colossal job of earth- 
moving, more than the biggest irrigation ditch 
ever built, is this huge gash engineers are cut- 
ting in the southern desert. In combination 
with Boulder Dam, it not only will bring 
life-giving water to parched desert lands, but 
will permanently end the menace of the mil- 
lions of tons of water that thunder down the 
Colorado’s steep-walled chasm. 
For vears, the Colorado has been a trouble 
maker in the West. From the northern 


plateau where sudden desert storms sweep 
across the barren mesas to discharge cloud- 
bursts that race to join the river’s brown tor- 
rent, to its mouth in the Gulf of California, 
where at times it creates some of the rough- 
est ocean water in the world, it is a violent, 
powerful giant. Near its delta, where its roll- 
ing brown waters mingle with the blue of the 
ocean, it is sluggish but temperamental. News 
of rains in the mountains far to the north is 
brought by sudden, spectacular rises in the 
river's height at Yuma, where the government 
gauging station often records sensational 
jumps in the water flow within a few hours. 


UT the temptation of this precious fluid, 
going to waste, was too strong for dwell- 
ers in the thirsty lands near-by. At the turn 
of the century, farmers pierced the natural 
barrier separating the lower Colorado from 
the huge sink just to the north, in whose 
trough, far below sea level, lies the dead Sal- 
ton Sea. The crude thirty-mile canal they 
dug brought the waters into a natural de- 
pression leading down into the Imperial Val- 
ley. But soon, in 1905, a flood crest suddenly 
swept down the river. The head gates con- 
trolling the flow of water stuck, and, before 
they could be released, the torrent surged 
madly through the newly excavated channel. 
For two years the runaway river, heavy with 
thousands of tons of silt, poured into the in- 
land sea, raising its level seventy-three feet 
and swelling its area by 278,000 acres. 
Though levees have since checked the flow 
and provided a measure of safety, the threat 
of flood has persisted. Even now, these em- 
bankments are in need of repair, and ordi- 
nary maintenance alone costs upward of 
$100,000 every year. With Boulder Dam cush- 
ioning the shocks of flood crests and the All- 
American Canal, with its diversion dam, as a 
valve to regulate the flow, the giant Colorado 
will be rendered as tame as a town water- 
works system. Dredges no longer will be 
needed to remove the silt which constantly 
clogged the old canal, for the giant paddles 
of the washing machine will remove it. 


LREADY, Boulder Dam has begun its 

work as a good Samaritan. When, last 
spring, flood waters swelled the Colorado, 
rushing past the gauging station at Grand 
Canyon, Ariz., at the rate of 100,000 foot sec- 
onds, the heavy gates were lowered and its 
titanic bulk checked the flow, storing it for 
future use. The rising crest never reached 
Yuma to endanger the cracked levees. Soon 
afterwards, the floodgates were raised slightly 
and the impounded flood waters began to 
trickle down little by liftle as they were 
needed. Within a few weeks, enough water 
had been stored to meet the whole year’s needs 
for irrigation, thus preventing a repetition of 
the 1934 drought which cost Imperial Valley 
farms a loss of $10,000,000. 


ELECTRIC SHOCK USED 
TO REVIVE DYING MAN 


SUCCESSFUL use of a heavy electric shock 
as a means of saving life was reported at a re- 
cent meeting of the American Institute of 
Electrical Engineers. An account of how a 
surgeon, sewing a gash in a man’s heart, re- 
vived the patient after the heart stopped 
beating was given by Dr. Kowenhoven of 
Johns Hopkins University, Baltimore, Md. 
The method was developed at university’s 
laboratory after many experiments on counter- 
shocking animals to revive them after they 
had suffered electric shocks. Experiments 
along this line have indicated that the method 
may be of assistance in reviving drowned 
persons. 
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HOW TO MIX AND APPLY 
SHINGLE STAINS 


(Continued from page 74) 


ing another coat or stain. This is about on a 
par with a good coat of paint, hence will cost 
rather less, figuring about 300 sq. ft. of 
coverage per gallon under average conditions 
of surface and brushing. 

For a job of this kind, you will need sev- 
eral sizes of stepladders and ladders. If these 
are your own property, the straight ladders 
should be fitted with safety spikes at the bot- 
toms as shown in one of the illustrations. 
These are made from cold-rolled, flat steel 


18 by 1% by % in., cut with a hack saw to 
form 4-in. long points, and drilled for two 


\4-in. carriage bolts. 


T WILL be a real surprise to find out how 

easy it is to raise a spiked ladder, even one 
of the heavy extension type. With such lad- 
ders, even the most timid feel safe, knowing 
that they cannot skid on a slippery lawn or 
hard-packed drive. Without the spikes it is 
almost an impossibility for one man to handle 
an extension ladder safely. With them, the 
double ladder may be brought to a vertical 
position and held against one knee; then both 
hands are used to haul on the rope while the 
upper section is being elevated. 

Next, paint hooks are necessary. These can 
be made from any rather stiff wire such as 
No. 9 or 10, or even from discarded clothes 
hooks. Bend one loop end to go over the lad- 
der rung, and make the other smaller to snap 
tightly over the handle or bail of the paint 
can. 

Brushes for shingle staining must be of good 
quality, rather wide, with bristles at least set 
in rubber. If you have large hands and strong 
wrists, then a 6-in., long bristle wall brush 
will suit you. On the other hand, if you are 
an office worker, it will be more in keeping 
with your softer muscles and hands if you use 
a 4-in., medium length wall brush. 

Before starting to stain the shingles, it is 
best to protect the hands. Rub the hands and 
especially the finger nails full of clean gear 
grease, vaseline, or even lard; then wipe the 
palms quite clean on a dry cloth so that the 
hands will not be slippery. Later on, a mild, 
abrasive hand-soap or cleaner may be used to 
remove the grease. 

ill the pail half full of the thinned paint, 
snap on the pail hook, and go to the top of 
the ladder or as far as necessary to start 
staining at the top of the wall. Dip the brush 
an inch or two into the stain, slap it against 
the inside of the pail to knock out the excess 
paint, and then start to ‘“‘cut in” along the 
cornice line or the window-case molding as 
shown in the photo. Next, see to it that all 
butts of the shingles are well stained; then 
cross brush the faces of the shingles. After 
four or five feet of surface have been brushed 
in, wipe the brush dry on the edge of the 
pail and “‘lay off” the faces of the shingles 
with a light stroke run from the top down- 
ward so that all parts are even in color and 
free of brush marks and runs. 


] r IS a difficult thing for the inexperienced 
worker to prevent the thin paint from run- 
ning out of the brush and down his arm, To 
control this, dip only an inch or two of the 
brush, slap it against the inside of the pail to 
remove all excess paint, and as often as prac- 
tical hold the handle higher than the bristles. 
Some men prefer to keep two brushes going 
for alternate periods. When not in use, the 
extra brush hangs with bristles downward so 
that any paint in the heel drains down to the 
tips of the bristles. This is often the only so- 
lution when the brushes are used all day long. 

As the work progresses, inspect carefully to 
see that any runs, caused by the paint’s being 
dragged out of the brush as it crosses the 
crack between two (Continued on page 126) 
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this field, you need not worry about competition. 


Engineer 


Now is your chance to get intoa big new industry and 
grow up with it to an important position. Today there is 
practically no competition in the Diesel field, but the increasing 
use of Diesel engines will result in keen competition for jobs after 
a few years. If you start your training now and get established in 






{is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depended on 
horse-drawn vehicles for their living — so 
now the Diesel engine is fast invading both 
the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 


What This Field Offers You 


Diesel engines are replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives and 
ships, aircraft, tractors, dredges, pumps, 
etc.— opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
get complete information on all the latest 
Diesel developments in our course. Special 
diagrams for quick understanding of this 
new power. 

Get our Free Diesel Booklet and find 
out what the Diesel field offers you—how 
quickly you can obtain a complete understand- 
ing of Diesel engineprinciples and operation by 
spare-time study at home. Write Tovay, No obligation. 





American School, Dept. D-746, Drexel Avenue at 58th Street, Chicago, Illinois 












Improved CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
Easier to play. Y ou’!| develop talent fast 
withthese new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer.Mentioninstrument. 
Cc. G. CONN, LTD. 1032 CONN BUILDING 
ELKHART, INDIANA 
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For 30 Days Reading—No Money Down 
Actual Crime Cases — If You Act Quick! 
We will send you this stirring book onCrime 
Detection, Secret Service and Identification 
Work for 80 days free reading. Send no 
._ 99 decide to keep it, then send 
me only $1. pot return it. WRITE TO- 
DAY. Not sent to boys under 17 years of age. 
Chicago. Ill. 


T. G Cooke, Dept. 1367, 1920 Sunnyside Ave., 

















Earn better pay ! Get out of over~ 
alls! Learn PRACTICAL 
DRAFTING, If you’re a 
Shop Worker, DRAFTING 
will put you in line for 
quick promotion. As a 
mechanic, DRAFTING 
means increased earn- 
ings, more pay raises. 
DRAFTING leads in 
all industries. Jobs open 
NOW! Aviation, Machin- 
ery, Automobiles, Build- 
ing must have draftsmen, 


LearnPractical" 


with thousands since 1900—and furnish you all tools; 
also Drawing Table. 
rience required. You must be 
personal training until competent 
position OF money back. 


START NOW! 


Write today for free book on ‘‘Draftsmanship.’’ 
must give your age. No obligations. 
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ENGINEER DOBE, Div. 3397 Libertyville, Il. 
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RAFTING At Home From 
an ENGINEER 
I'll train you on practical work by a method successful 
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assisted to a 
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LEARN TELEVISION with RADIO—NOW! 
Great opportunity for experts in this 
amazing new industry. Recent devel- 
opments in radio make television a 
certainty NOW. We teach you by our 
“on the job” method Radio ar d Lyon 

vision from beginning to end 1 

ipped abs a d ned 








marvelously equ 10s 
You actually erate thousands of 
dollars worth of expensive equipment 
You get expert instruction and skilful 
guidance by ae o-television specialists. 


Demand for Television Experts 
Television now perfected and ready 
for the market ON THE NEXT BIG 
BUYING WAVE. Business leaders predict 
new system television will require thou- 
sands of relay and broadcasting a 
Ultra-short waves will permit eiginty tho 
sand television statigns in An nerica alone. 
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h $ next 
Sliica-deller tadsiatry 

6 MONTHS THOROUG 

a TRAINING 


















S. Q. NOEL, Pres. First National Television, Inc. 


Dept. E- ‘20, none & Light Bidg., Kansas City? Mo. 

Without n, $e postpaid FREE | ted B k—" Pictures On the 
Air’, telling about new op, tunities in te Lam 17 years or oid 
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Sensational 


BARGAINS 


Now 


VERY LATEST 


FEATHERWEIGHT 






ON EASY TERMS 


Send No Money—Free Trial 


Here at last--is the perfect family portable--the most revo- 
lutionary achievement in typewriters. Think of it--a fully 
complete, FEATHERWEIGHT, streamline model with 
standard 4-row keyboard, standard paper roller and every 
essential feature, weig rhing less than six (6) lbs. Priced at 
a great saving. Positive ly a mechanical jewel. Not a toy or 
incomplete model. The only Real Portable —mechanically 
perfect and complete in every respect, yet so light a child 
can carry it with ease. Fits into small brief case or table 

ver--only 2 3/8 in. high. Guaranteed to last years. 
FREE SPECIAL OFFER—ACT AT ONCE! 
See and try for yourself. If you de to keep it 

SS ae a oo 
Dept. 1007 
Please send the DeLuxe FEATI RWE 
if | am not perfectly satisfied I can gordo. it within the 10-day 


ly by actually seeing and trying this amazing portable can you 
Send for 10-day trial-- without obligation to buy-- 
Typing 
pay only $37.50 cash or 10¢ a Gay on easy term plan 
INTERNATIONAL TYPEWRITER co. 
sHT Portable F. 0. B. 
Chicago on 10 days Free Trial. If 1 decide to keep it I will pay 
trial period. 


























appreciate its superiority. Use Special Coupon below without risk. 
while specia! introductory low price — good. 
Course of $3.00 a month until $39.75 {term price “e Ji is ® paid. 
—— << = = — 
Franklin and Monroe Sts. st Chicago 
$37.50 cash or $3.00 a month until $39.75 ie paid.Or, 


term price 





Address... 





Town State 


For quick shipment give references and occupation 
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Electric 
> Are Welding 


mes | modern Industry 





U. S. Manufacturers So tates ae ae 


t i experience under actual production conditions in 
the labo wies of the School of Engineering. Moder- 
ate training e€ Accepted applicants will be full 


ed until ready to pass rigid test and assistec 


ng employment, 
pa Weldin presents one of the outstanding oppor 
g tunities for steady income and future 
En ineerin succes Welding is growing rapidly 
g g replacing large and intricate casting 
nuts bolts, screws. It is commonly used in a 
bling cranes, hoists, bridges, structural steel work 
No limit to the application of welding to industry, 
increa g durability and reducing manufacturing costs 
There is a decided shortage of properly trained Welding 
chnicians and Welding Engineer Wh 


Overate T 
} content with ordinary work 

vhen in a short time 
ilist in Welding 


hit and miss jobs and 
you can become a trained 


ME MILWAUKEE Eee 
6 CHaL of ENGINEERING 
Snstitute of Electrotechnics 


Dept. PSM-10, Broadway & E. State, Milwaukee, Wis. 
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beau I t size MAGIC CASI 
h button Pre to! Ou LIGHTED 
t ll iss tesinatien ae eel 
t fF wants one Prof up big Geta 
<A Magic Case for 15 Days’ Trial 
» 4 at our risk and amazing money 
' making fact W rite today ‘State 
¥ oS favorite brand of cigarette 
cS MAGIC CASE MFRS.. Dent. P-241 
4234 Cozens Avenue, St Louis. Mo. 
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The Ideal Phot 

GB. We experience 1 
~ COPIES any picture 
PLETE. Interesting « 
IDEAL-X. 122 East 25th Street, 


INVENTORS 
PATENT YOUR IDEAS 


ANY 
SIZE 


WEW YORK 
























SEND FOR FREE BOOK =o ay 
4 
HOW TO OBTAIN A PATENT, | Ao 
- mer Member = 
Esaminin ( 3 (1922-24 of the US 
Pate Office at u want to profit | 
ur idea, you should take steps to apply for 
l’atent at once. Your first step is to get i , 
is interesting illustrated book contai: luable i | 
formation you should have. It tells you ly n 
obt ain a pat on your idea in the quickest way. Wit | 
hi ‘PF ree Ro ok you will also receive a ‘‘Record of I | 
f on which you can easily record your idea 
| nal and Confidential Service: Your case will t 
persona handl only by a Registered Patent At 
torney whe = so a Former Member of the Ex amining 
Corps of tl S. Patent Office All commur 1 
will be ] fidential 


MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


1638 Woolworth Bidg., Dept. 106-C, New York 
i MILLER BUILDING, DEPT. 106-C, WASHINGTON, D.C. 


Beene send me your Free Bo 
nd ‘‘Record of Invention Form 


§ xa | 
| ADDRESS | 
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HOW TO MIX AND APPLY 
SHINGLE STAINS 


(Continued from page 125) 
shingles, are brushed out. It is well to back 
down a step or two on the ladder from time 
to time and look up at the fresh surface. This 
inspection is quite worth while and may save 
replacing the ladder after it has been moved, 
in order to touch up or brush out any portions 
not properly coated. 

Throughout the entire process of staining 
and painting, any flowers or shrubs bordering 
the foundation lines should be protected with 
a light but closely woven cloth such as un- 
bleached muslin. In case the material is too 
heavy for the flowers to stand up under, use 
large sheets of heavy wrapping paper. In any 
case the plants must be protected because 
paint spots will “burn” them badly. When 
conditions will permit, a pair of sawhorses, 
with a plank and paper over all, will do much 
to help protect valuable plants and blooms 
without doing any harm to the beds. 


F YOU have wooden shingles on the roof 

and wish to stain them, a safe way to go 
about the work is to use the two separate 
20- or 25-ft. sections of an extension ladder. 
Put on a good pair of tight-fitting rubber 
overshoes—not an old pair that fit loosely and 
may cause an accident. By no means try to 
walk on a shingle roof with leather soles, as 
they become very slippery after the first few 
minutes. Take the two ladder sections to the 
roof, with one length on one portion and the 
other directly opposite on the other side. 
Lash the top rounds together with strong 
rope which you are certain is in good condi- 
tion. One inch Manila (measured as the cir- 
cumference) or sash cord is suitable. Two lad- 
ders lashed together at the top provide flex- 
ible means of traversing the roof with two 
men working at a time, or one man can do 
the work in alternate strips, although the ap- 
pearance is not apt to be quite as uniform as 
when two men team up and do the complete 
job together. 

Be sure to start on the gable end opposite 
the ladder to be used in leaving the roof job. 
Start at the top and brush on the stain even- 
ly. Roof stains should be made from three 
parts of full-bodied paint reduced with only 
one part of thinner. The heat and penetra- 
tion will be greater as will the exposure to the 
elements, so the material needs to be corre- 
spondingly tougher and more durable. 

When the last two strips are ready to coat 
in, move the ladder to the /Jas¢ strip, paint in 
the next to the last, and then cover this sec- 
tion with the ladders while brushing the last 
section. In this way you can coat all the roof 
without working yourself off, as it were. 

Make certain that all chimney and vent 
flashings are well covered. Be careful about 
lapping the paint over the brickwork of the 
chimney. Last of all, see to it that the ridge 
is sanded clean of rust, if made of metal, be- 
fore painting and then coat over it as for the 
shingles. 


CCASIONALLY the weather will be hot 

and the shingles quite dry so that the 
paint is absorbed very fast. If while painting a 
succeeding strip, the brushwork should get 
over on the previous area, the paint will have 
“set” enough so that the laps are, to all in- 
tents and purposes, second coat material. This 
uneven effect can be avoided by brushing the 
edge of each area so that it stops on a line of 
joints up and down the entire strip of roof. 
By working up to the cracks and not across 
the joints, lapping of stained areas can be 
avoided, and an even application will be pos- 
sible if you are careful. 

As the staining progresses and while the 
ladders are all on one side of the house, trim 
the windows, sash, and blinds. These matters 
will be discussed in a later issue 














What a thrill when you 
play your first tune the 
very first week on a P-A 
Sax. Then popularity . . 
admiring friends, good 
times, a glorious future. 
> Try anew model P-ASax, 
Trumpet, Trombone, Clar- 
inet at your local music 
store, or write for beauti- 
fully illustrated book. Fin- 
est instruments at amazing- 
ly low prices. Easy terms. 
Write today sure. 1245A 
FREE "Si AMERICAN BAND IST. & 
CAS -, uu n, 
BOOK “ 


ART LESSONS ' " 


Become Talented Artist with 
Thisthorough Course by awit Bie —— 
famous Art School instructor makes it easy 
to learn art in spare time. Teaches com- 
mercial art, cartooning, lettering, anatomy, 
fj os gp adv. layout, etc. — without 
»other or expense of corresponding. You 
get all 60 lessons at once—no waiting for 
next lesson. Over 815 ingtryction ees tra 
tions. 125 pases at drawing — d Only $1.95 for 



































COURSE 
COMPLETE 





c MONEY 
BACK not not Cielimhted otter inspec cane. an pis “trom this Ad. 
EDUCATIONAL SUPPLY CO. Dept. A-272-K, Racine, Wis. 





AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 

( ut them on stores and office windows. 
normousdemand, largeprofits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


_METALLIC LETTER CO., 437 N. Clark Street, Chicago 


MAN IN EACH TOWN— 


To Plate Auto Parts, Reflectors, Bathroom 
fixtures, Refinish beds, Mirrors, Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 
Free particulars and proofs. Write today. 
GUNMETAL CO. Ave.F, Decatur, Ill. 





























Always mention PopuLAR SCIENCI 
MONTHLY when answering adver- 
tisements in this magazine 





chair 
rattan, 
Cotton, 


and weaving materials, 
basketry materials—treed, 
grass, rush, fibre. Leathercraft. 
Wool, Warp 
Send 10c for Catalog. Instructions free. 
AMERICAN REEDCRAFT CORPORATION 
Dept. P. S. 130 Beekman Street New York City 


BIG LEADER ree’. 


GENUINE LEATHER TIES 
4-in-Hands and Bows—For Men and Boys 
Startedasanovelty, butnowapermanent, popu- 
lar, big-se sling article. Look likesilk. Durable, 
neat, won'twrinkle. Cleaned withadampcloth. 
40 Beautiful atterns. Big profits, repeat or- 
ders ic or stamps for sample and kit. 
Gicuaiee free 


CENTURY TIE CO., MFRS. 
Dept. K, 2345 W. Grand Bivd., Detroit, Mich. 


Caning 
frames, raffia, 


Yarn, 



























ONE Your Cellar/ 














Grow Mushrooms in cellar, shed. Exclu- 
sive new process. Bigger, better, quicker 
Start now, for higher fall 
prices. We buy. Book free. 
AM Tae, 
INDUSTRIES, LTD., Dept. 690, Toronto, Ont. ZX ) 
My Personal 
PA a strictest confi- 
¥ dence on all 
problems. Send 
‘ me a model or 
drawing, or sketch and description of your invention, and 
$5.00. | will make a search and report promptly as to its pat- 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


n MUSHROOMS 
crops. More money for you! 
500% 
ERICAN MUSHROOM 

service assures 
your patent 

PERSONAL SERVICE 
entability and send you a copy of my 72-page booklet. Or, if 
L. F. Randolph, 340 Victor Bidg., Washington, D. C. 
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Little cubes that fit in your pipe and 
absorb all the juice and bad taste. 
Make any pipe sweet and clean, dry 
and mellow and keep it that way 
always. Try a PYKO Cube in your 
' pipe. € = get 2PYKO ae. phiet, 
uable pipe reamer, an am phlet 
FREE “How and Why of Pipe Smoking,”’ 
send this ad and 10c (coin or stamps) to cover 
mailing cost to PYKO, Dept. B 1, Pittsburgh, Pa. 


CHEMICALS 


C. P. Grade— 
Generous Quantities 


‘ - in glass containers—unconditionally ve 
fully illustrated valuable cata- 
logs regularly sold for 25c. 
Equip a complete home labo- 

ratory with chemicals, instruments and apparatus. 
—New bargains! New D ag inne Save real money. 
Send 10c for postage and handling. 


KEMKIT SCIENTIFIC CORP. 
135-A Johnson St. Brooklyn, N. Y. 























CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS / 
Ecusdoods' of lnasne of meaestet tod 
amateur and profes siona! experi- 
menters. Save Money—Buy Di- 


rect. Send now! It’s FREE and crammed 
full of bargains and valuable information. 


SH. WINN MFG. co., Dept. 110, 124 W. 23 St., New Y York 
Crop | Every 


C A y Week Raising 


ROYAL Squab 
baby birds. Orders waiting for 
hundreds of thousands Kasy to 
raise. You get your pay for them 
when only 25 days old. Send 3-ct 
U.S. stamp for details and picture 
hook. Write PR COMPANY, 616 
H. St., Melrose, Massachusetts. Es 
tablis ched | 36 Vears reference, a any bank 

WAN ANT a new , business 

profession of your own, 

with all the trade you can 

attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Address 
62 Back Bay, Boston, Mass. 
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A Coming American Industry 


The internal-combustion engine represents man’s 
supreme triumph of machine power. Diesel en- 
gineers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 
study of this modern I. C. S. Course on Diesel 
engines. Free booklet! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7695-H, Scranton, Penna. 
Please send information on course checked. 
[] DIESEL POWER 
(] Mechanical Engineering [Automobile Course 

(Cj Aviation Engines D Air Conditioning 


Name 





Age—— 
Address 

















HOME EXPERIMENTS SHOW 
BEHAVIOR OF IODINE 


(Continued from page 55) 


of cupric chloride, made by dissolving fifteen 
grams (about three teaspoonfuls) of the sub- 
stance in fifteen cubic centimeters of water, in 
the cooling vessel. A few cubic centimeters of 
the cupric chloride solution may also be added 
to the U tube if desired. No red phosphorus is 
used. An empty test tube or bottle should be 
inserted in the train of apparatus between the 
gas-generating flask and the cooling vessel. 
When measuring small amounts of liquids, one 
teaspoonful can be considered as being the 
equivalent of three and one half cubic centi- 
meters. 


EAT the generating flask gently. Am- 
monia gas and some water vapor will be 
driven off, the latter condensing in the empty 
test tube or bottle. The ammonia bubbles 


through the cupric chloride solution, which 
should be cooled, meanwhile, with the can of 


ice water. When the cupric chloride solution 
has become azure blue in color, add about ten 
cubic centimeters of grain alcohol or rubbing 
alcohol and continue to pass in ammonia gas 
for a little while. Then remove the cooling 
vessel and filter its contents. Wash the solid 
material with a small amount of alcohol while 
it is still on the filter paper, and let it drain. 
The beautiful blue crystals quickly decom- 
pose, liberating ammonia gas, and they should 
be bottled immediately to keep them as long 
as possible. They consist of a compound 
known as tetraminecupric chloride. Vivid 
bluish-green hues are produced when they are 
placed in a Bunsen flame. 

Another colorful compound of ammonia is 
ammonium dichromate (or bichromate), and 
you can easily show the curious behavior of 
paper dipped in a solution of this chemical 
and then dried. Fifteen grams of ammonium 
dichromate dissolved in 100 cubic centimeters 
of water makes a solution of suitable strength; 
the paper may be of any sort at hand. 

Fold a sheet of dried, impregnated paper in 
the shape of a fan and light its upper edge. 
The paper will smolder and burn, producing 
peculiar featherlike formations of green ashes. 
They consist of chromic oxide, which is used 
commercially to make green paint and to give 
glass a green color. Another product of the 
decomposition of the ammonium dichromate, 
in this reaction, is nitrogen gas. The effect may 
be varied by adding a few grams of potas- 
sium nitrate to the ammonium dichromate 
solution in which the paper is dipped; this 
will make it burn faster. 

If you soak paper in ammonium dichro- 
mate solution and let it dry in a dark room, 
you will find it sensitive to light, like a pho- 
tographic emulsion. Expose a sheet to strong 
sunlight for several seconds, beneath a stencil 
or a piece of lace, and the pattern of the 
stencil or lace will be imprinted upon it. 


HE paper is unequally sensitive to light 

of various wave lengths. Rays of blue, 
violet, and ultra-violet light affect it particu- 
larly strongly, while red light produces al- 
most no response. An interesting way to show 
this is to set up a sheet of the sensitized paper 
and throw a spectrum upon it, from a sixty- 
degree glass prism placed in the sun. After a 
minute or two the paper will be found discol- 
ored at all points along the spectrum except 
where the red rays have fallen upon it. 


AIRPLANES TO HUNT 
FOR ANCIENT WELLS 


Lonc-Lost wells, used centuries ago by Ro- 
man legions in what is now the British man- 
date of Transjordan, will be hunted by planes 
in an air survey planned by English explorers. 
If located, the wells may be reopened to serve 
as supplies for irrigating the desert land. 
























Learn ta Make 


°30°50.575 a WEEK 
MM tram you at 
home Un spare lyme 


Do you want to make more money? 









Chief Broadcasting stations employ engi- 
Operator neers, operators, station managers 
Broad- and pay up to $5,000 a year. Spare 
. time Kadio set servicing pays as 
casting much as $200 to $500 a year—full 


Station time servicing jobs pay_as much as 
$30, $50, $75 a week. Many Radio 
Experts own their own full or part 


‘When I completed 20 time Radio businesses. Radio man- 
lessons, | obtained my ufacturers and jobbers employ test- 
Radio Broadcast Opera- ers, inspectors, foremen, engineers 
tor’s license and imme- servicemen paying up to $6,000 
diately joined Station a vear Radio operators on ships 
WMPC, where I am now get good pay and see the world. 
Chief Operator Automobile, police, aviation, com- 
HOLLIS F. HAYES, 8&5 mercial Radio, and loud peaker 
Madison St., Lapeer, systems offer good opportunities 
Mich. now and for the future. Television 
promises many good jobs soon. Men 
1 trained have good jobs in these 
Own branches of Radio. 
Business 
Pas i Many Make $5, $10, $15 
00 a Week Extrain — 
i - Spare time While Learning 
a onth 


Practically every neighborhood needs a 
good spare time serviceman. The day you 
enroll I start sending you Extra Money Job 
Sheets. They show you how to do Radio 
repair jobs that you can cash inonquickly, 

Throughout your training [send plans and 
ideas that have made goodspare timemon 

ey for hundreds of fellows. I send special 
equipment which gives you practical ex 

perience—shows you how to conduct ex- 
periments and build circuits which illus 

trate important Radio principles, 





**l now have my own Radio 
business which shows 
three hundred dollars a 
month profit—thanks 
again to Nationa! Radio.’’ 
FRANK T. REESE, 39 N 
Felton St., Philadelphia, 


Penna 

Earned Find Out What Radio 

$50 Offers You 
Mail the coupon now for “Rich Rewards 
First in Radio Te s free to any fellow over 
16 years old. It describes Radio's spare 
Month time and full time opportunities, also 
F those coming in Television; tells about 
in Spare my Training in Radio and Television; 
Time shows you actual letters from men I have 





trained, telling what they are doing and 
earning; tells spout my Money-Back 
Agreement. MAIL COUPON in fa qnve- 


‘I knew nothing about 
or paste on a bea card—N¢ 


Radio. After four lessons lope 
I began servicing Radios, 
earning $50 the first £. 
month. Last winter I made 
as high as $100 a month in 
sparetime.’’—G.F.WAL 
TON, 808 West Olney 
Road, Norfolk, Va. 


we or FREE?®00F/; 


E. SMITH, President 
Dept. 6 KP3S 

National Radio Institute, 

Washington, D. C. 














J. bg President, 

Depi. © =. 

actidetees D. Cc. ¥ 

Dear Mr. Smith: Without ob- 
ligating me, send Rich Re- 


wards in Radio,’ which 
points out the spare time 
and full time opportunities in 
Radio and explains your 50-50 method 
of training men at home in spare time to be 
come Radio experts. (Please Write Plainly.) 
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1936 
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SPORTSMEN, SAVE YOUR TRO- 
PHIES! Learn at homein spare time to 
mount all kinds of birds and animals. 
Decorate your den with trophies of-field 
and stream. We teach you this FASCI- 
NATING SPORTSMEN’S HOBBY. 
Quickly and easily learned. Wild game 
is growing scarcer. Trophies now more 
valuable ths an ever! Shoot FEWER and 
MOUNT them true to life. {T'S PRO- 
FITABLE! Many earn $12 to $25 per 
week spare time mounting specimens 
for hunters. Why not YOU? Learn to 
make USEFUL articles from mounted 
specimens. (See squirrel lighter to left.) 
If you 


WILD GAME NOT NEEDED °°" 


hunt you can mountCOMMON apecimens:Ow!ls, 
crows, pigeons, hawks, rabbits, even frogs. 
LEARN TANNIN We also teach you to 
tan furs soft and pli- 
able and new method to TAN GENUINE 
LEATHER from all kinds of hides. Great 
spare time money maker. 
FREE BOOK Send coupon below for eae 
tiful free 48-page book'et, 
fllusirated, telling how easily YOU can learn to 
be a Taxidermy Artist. Contains many fine 
pictures. Intensely interesting. 
Get YOUR copy today. No 
cost or obligation. Mail 
the coupon, 










































P4 Northwestern School of Taxidermy, 
3397 Elwood Bide. Omaha, Neb. 
4 Send me your free illustrated book, Rp 
to Mount Game’’. Also tell me how 
learn this fascinating art easily and vulekis 
mai). No vbligatioa, 



























The draftsman 
doesn't have to 
worry about be- 
ing replaced by a 
machine. His head 
and his hands are 
needed — always 
Eventhe smallest 
improvements 
must be laid out 
bythedraftsman, 
so he is usually 
the first mantobe 
und among the last to go in a lay-off 

Get into drafting, where the pay is good, the work is 
fascinating and opportunities lie in EVERY branch of 
industry. Menfrom all walks of life enter this profession. 


LEARN at HOME 


Drafting is quickly learned at home. Just an hour 
or two a day right in your own home can do wonders 
towards making you a draftsman and fitting you for 
this interesting, profitable, inspiring profession. Amer- 
ican School graduates are found everywhere in posi- 
tions of responsibility and power 


Big Opportunities NOW 


Now is the time to get into drafting. New machines, 
ments, building ridges, roads, and all other 
ires must be planned on the drafting board 
before the actual work begins. Classified sections of 
daily newspapers carry advertisements of jobs open for 
draftsmen NOW. Our plan of instruction often qualifies 
students for good jobs long before completing the course 
here are no books to buy, for these are all supplied 
as a part of the course without one penny of extra cost 
Write for information, there is no cost or obligation, and 
fet us tell you why such wonderful opportuniti exist 
NOW American School 
Dept. DD 746, Drexel at 58th, Chicago, Hl. 
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AMAZING FEATS OF SURGERY PERFORMED 
IN NAVY’S FLOATING HOSPITAL 


(Continued from page 25) 


crowded conditions on board ship favor the 
spread of contagious diseases. The intricate 
machinery among which the men work and 
live carries its own hazards of injury. Power- 
ful explosives which they handle, and the 
tremendous forces which are harnessed on a 
modern ship of war, add their dangers to 
those which usually threaten men who follow 
the sea. Add to these the frequent and ex- 
treme changes in climate to which the crews 
are exposed, and you will realize that the 
naval doctor must be able to handle any 
problem in medicine, surgery, sanitation, or 
any of the specialties.” 


ACH of the Navy’s powerful battleships 

carries two medical officers; cruisers have 
one each, the large aircraft carriers, four. 
These doctors handle cases of mild sickness or 
injury, and in an emergency perform in the 
completely equipped operating rooms feats of 
surgery which cannot be surpassed in modern 
hospitals ashore. Aboard each ship, also, is 
carried a two-year supply of dressings, drugs, 
and instruments. Thus, medically as well as 
physically, each unit in the fleet can operate 
for a long period away from its base. 

It is aboard the Relief, however, that the 
Navy’s major surgery at sea is performed. 
While there have been hospital ships attached 
to the great navies ever since the days of the 
Spanish Armada in 1588, this hospital ship is 
the first ever to be built from the keel up for 
this special purpose. The Relief was com- 
missioned in 1920, and has since been in al- 
most constant attendance on the fleet, curing 
the sick and returning them to their ships as 
quickly as possible, and providing special 
treatment, laboratory facilities, and other 
medical needs. 

The Relief, which usually may be seen rid- 
ing at anchor immediately inside the break- 
water in Los Angeles Harbor, accompanies 
the fleet during its longer practices at sea. 
Yet, within the protected waters of a bay or 
on the ocean, her officers, nurses, and hospital 
attendants are always ready for emergency 
service. In the storeroom is a complete field 
hospital, ready to be set up and to serve ona 
few minutes’ notice with an expeditionary 
force ashore. 

This mobile emergency unit includes doc- 
tors, dentists, pharmacists, nurses, and Hos- 
pital Corps men, plus a fifty-bed tent hospital, 
supplies and food for three days, a complete 
operating room, and a laboratory. The mobile 
hospital stands ready at all times to go 
ashore not only with a landing force from the 
battleships and cruisers but also to aid the 
civilian population after a disaster. 

Though the list of supplies—from cots to 
medicine—may seem complex and long, in a 
recent test the complete hospital was broken 
out from the hold in thirty-eight minutes, and 
within three and one-half hours was ready 
to receive patients ashore. 


HE field hospital is strictly an ernergency 
unit, and more than once doctors have 
left the floating hospital to bring succor to 
stricken civilians 
At 5:55 p.m. on March 10, 1933, as the 
hospital ship rode at anchor in Los Angeles 
Harbor, an earthquake struck Long Beach, 
Calif., and vicinity. In a few minutes, 125 per- 
yns lay dead under crumbling walls. Quickly 


the call went out for medical and surgical 
help from the Navy. 
Medical officers were recalled from their 


homes to battleships, cruisers, and the Relief 
An hour or so later, medical units were bounc- 
ing across the choppy waters of the harbor 
for the mainland. From the Relief alone, five 
surgeons and thirty-nine Hospital Corps men 


accompanied the field hospital or went into 
civilian hospital wards, dressing rooms, lab- 
oratories, operating rooms, and dispensaries to 
lend aid to overworked local staffs. 

On this and many other occasions, naval 
surgeons have risked their own lives to save 
others where a delay of minutes meant cer- 
tain death. Yet their names never reach the 
public prints. 

One surgeon, for instance, on seventeen occa- 
sions has given his own blood in transfusion, 
then proceeded to perform delicate operations. 
In only one case was the patient aware that 
the operating surgeon also gave his blood. 


ERE is the most dramatic of those seven- 

teen cases. While on duty, Thomas J. 
Marshall, a seaman on the battleship Texas, 
was suddenly crushed by a falling davit. 
Rushed to the Relief, his arm was found to be 
useless and the man nearly dead from loss of 
blood. Perceiving that there was no time for 
blood tests, the senior surgeon, knowing he 
belonged to the universal group of those who 
can donate blood to anyone, opened a vein 
and transferred blood at such a rapid rate he 
fainted. Revived a few minutes later, the 
weakened surgeon had himself lashed by ropes 
to the operating table, and proceeded to am- 
putate the injured arm. 

The influence of the Navy’s medical men 
is felt around the world. Wherever the 
marines go, medical officers from battleships 
and the Relief go with them—into Peiping, 
Samar, Belleau Wood. As soon as the marines 
land, Navy doctors move in to improve san- 
itation, render medical aid to the civilian pop- 
ulation, and attend needs of the fighting men. 
In fact, Navy medical men have performed 
notable services to the world at large, from 


bringing the dread yaws under control to 
combating gangosa, beriberi, malaria, intes- 


tinal parasites, and other tropical diseases. 

Far smaller than the average hospital, the 
Relief is filled with all the mechanicat and 
scientific appliances needed to care for the 
men and officers of the fleet. With a capacity 
of 360 sick and injured, she can take care of 
500, ministering to everything from broken 
arms to insanity. Dietetics, electrocardiog- 
raphy, and neuropsychiatry are studied and 
practiced by skilled medical men 

So busy is the Relief, that seldom does a 
day pass when fewer than half of her bunks 
are filled. Last year, 417 major operations 
were performed in the main operating room, 
with 516 nose and throat operations in the 
secondary surgery. Add to these figures 11,814 
laboratory examinations, 4,367 X-ray studies 
and treatments, and 4,472 physiotherapeutic 
treatments, and you get some idea of the work 
done aboard her. 


N ONE year, the Navy has as many as 42,- 

000 sick days, equivalent to having 1,378 
officers and men all ill for a solid month. Dur- 
ing a seven-months cruise, 1,298 men boarded 
the Relief for medical and surgical attention. 
They stayed an average of twenty-one days 
each, yet four fifths were returned to duty, 
cured. Here the doctors preserved enough 
personnel to operate one battleship or eight 
destroyers. 

But her medical officers do not stop with 
treatment of individuals. Her medical per- 
sonnel provides specialists for consultation by 
the 216 medical officers of the combatant 
ships, which lack the elaborate equinment of 
the Relief. Specialists undertake laboratory 
work, such as the examination of cultures, 
manufacture of vaccines, analysis of water, 
milk, and food—everything, in short, to keep 
Uncle Sam’s sailors physically fit and ready 
for any emergency. 
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ARE YOU WASTING 
GASOLINE? 


(Continued from page 60) 


asked in surprise. “I do it often just to make 
sure the motor is running when I’m in heavy 
traffic. The blamed thing is so quiet that I 
can’t tell whether it’s stalled or not. Besides, 
it seems to make the get-away easier, some- 
how.” 

“Did you do it with your old car?” Gus 
asked. 

Featherston smiled. “I didn’t need to. You 
could always tell whether the motor was run- 
ning, by the noise and the vibration. And, if 
you did hit the throttle quick like that, it 
usually popped back on you.” 


be HAT’S just the point,” Gus insisted, as 

he took down a coil of copper pipe and 
unbent a length of it. “Modern carburetors 
are fitted with a tiny pump hooked to the 
throttle in such a way that when you push 
down the throttle suddenly, a lot of extra gas 
is forced into the mixture. So, when you have 
to open the throttle quickly, the motor gets 
extra gas and takes hold with a strong, steady 
pull, instead of bucking and popping like the 
old-style carburetors did when they were set 
for a fairly thin mixture. Now, when you 
push down on the throttle two or three times 
in quick succession before making a start, the 
mixture gets so thick you can actually see 
black smoke come out of the exhaust. A fel- 
low can waste a lot of gas that way, so you’d 
better cut it out. 

“As a matter of fact,’ he added, “if you 
want good gas mileage with any kind of a car, 
you'll let it gain speed slowly without opening 
the throttle more than necessary.” 

“Are there any other points about driving 
a modern car that’ll help to improve the gas- 
oline mileage?” Featherston inquired. 

“None about the driving that wouldn’t ap- 
ply to old cars,” Gus replied, as he reached 
over to make the connection at one end of 
the vacuum pipe line, “but there are several 
points about the new cars that you want to 
keep in mind if you're after fuel economy. 

“One of them is right here,” he said, as he 
rested his hand on the air cleaner. “If you 
let this gadget get so dirty it doesn’t let the 
air through freely, the effect is a little bit like 
riding with the choke on a trifle all the time, 
so that more gas will be pulled through the 
carburetor jets and you'll get a slightly rich 
mixture.” 

“Another new-fangled gadget to worry 
about,” laughed Featherston. “It’s up to me, 
I guess, to keep it clean. At least, it’s easy 
enough to see when it needs attention—or 
shouldn’t you let it go till you can see the 
dirt ?” 


- OU can let it go till it begins to look 
gray and dusty, but don’t wait till it’s 

all caked up,” Gus advised. “And be sure you 
oil it, too. It may seem like a lot of trouble 
to clear out the air cleaner now and then, but 
it’s a lot cheaper and easier than to have the 
car laid up while you have new pistons and 
rings put in. Every bit of grit that gets into 
the cylinders with the air through the car- 
buretor may help to form carbon, or else mix 
with the oil and form a mild grinding com- 
pound that wears away the cylinder walls, 
the pistons, and the rings. Lots of times your 
business gives you occasion to drive on un- 
paved dirt roads where the dust rises in clouds 
and the air cleaner is the only thing that 
stands between you and a whopper of a bill 
for the repair of a motor worn out all too soon. 
“There’s another point about modern cars 
that can cut down the mileage, and you can 
spot it right away. That is the condition of 
the tail pipe. In modern cars, the tail pipe 
that carries off the exhaust gases is so long 
that it reaches beyond the body in some 
cases. The object in (Continued on page 130) 
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ARE YOU WASTING 
GASOLINE? 


(Continued from page 129) 


making it long that way is to shoot the gases 
out where they won’t have any chance to drift 
up into the body of the car. Exhaust gases 
are bad medicine. They always contain a lot 
of carbon monoxide, and that’s a deadly 
poison. 

“The only trouble with having the tail pipe 
go back so far,’ Gus continued, “is that if you 
happen to back into some rubbish, or a pile of 
rocks, or anything like that, the end of the 
pipe may be folded up so that the gases can’t 
get out freely. Then you have back pressure 
and high gas consumption, to say nothing of 
loss in power. A brand-new car stopped by 
here only yesterday with the tail pipe closed 
up to a small crescent of an opening that 
made the gas hiss as it came out. So, if you 
happen to back into anything, be sure to take 
a look at the exhaust pipe.” 


HAT’S one new-fangled idea that ob- 

viously is worth while,” Featherson re- 
marked. “Any improvement that will help to 
keep carbon monoxide out of the car may be 
a life saver.” 

“There are at least two more old-time 
troubles that you can’t spot by just looking 
around,” Gus went on. “One of them is a 
high carburetor-float level. If the gas level is 
too high, there’ll be too much gasoline drawn 
through the jets, and the mixture will be a 
little rich and not so economical. In the old 
days, when a carburetor got that way, you 
could spot it quick enough because the gas 
would leak out and you could see it dripping 
—and smell it, too. 

“Now, with the modern down-draft car- 
buretor, the leaking gas goes down into the 
intake manifold and there isn’t any outside 
indication. Of course, with the modern fuel 
pump, the gas stops feeding to the carburetor 
as soon as you stop the motor, so only a little 
gas can leak before the level drops to where 
it ought to be.” 

“How about a leaky float valve or a float 
that leaks and sinks and doesn’t shut off the 
gas? How can you locate that kind of trou- 
ble?” Featherston asked. 

“There isn’t any such thing as trouble from 
a leaky float valve any more,’ Gus smiled, 
“That’s one form of grief that modern con- 
struction has wiped right out. In the old 
days, when you got a leaky float valve, the 
gas level in the float chamber would rise as 
soon as you stopped, till it reached the level of 
the jets. Then it would leak out, and keep on 
leaking out till the vacuum tank was empty, 
so that even a small leak meant quite a lot 
of gas lost. Now, with a fuel-pump feed, the 
fact that the gasoline float valve is leaking 
doesn’t mean anything unless the leak gets so 
bad that the valve leaks gasoline faster than 
the motor takes it out of the float chamber 
at idling speed. When the motor stops, the 
leak stops too, because the fuel pump stops 
supplying gas. 


N THE case of a sunken float, you'll know 

it quick enough,” Gus concluded, “be- 

cause the fuel pump will fill the float chamber 

right to the top and then begin squirting gas 

into the manifold so fast that the motor will 
choke up and stop.” 

The two men got into the car again, this 
time with Featherston at the wheel. “Seems 
to have a bit more pep,” he observed, “but I 
can’t see a great deal of difference.” 

You'll see an improvement in the 
mileage, I'll bet,’ Gus promised. 

“TI hope so,” Featherston said, “but some of 
the old-timers were economical too!” 

“Sure,” grinned Gus, “but why try to com- 
pare a lion with a mouse? How many 100- 
horsepower old-timers could come anywhere 
near equaling this bus for gas economy ?” 


gas 
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L TELEPHONE 


depend 
need—a willing helper in scores 


of household duties. BEL 
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All New 
Cars Need 








The Sooner You Simoniz 
Your Car, the Better 


No matter what car you have 
or buy, it should be Simonized. 
As experience proves, the sun, 
weather and dirt quickly dull 
the lustre—soon ruin the finish 
itself. Simoniz stops this de- 
struction. The weather-proof 
protection which it gives 
makes any finish last longer. 
So, Simoniz your car now! If 
it’s dull, 
Kleener to quickly and easily 


first use Simoniz 


restore sparkling beauty. Re- 

member, nothing else is like 

Simoniz and Simoniz Kleener. 
Always insist on them! 











Motorists Wise 
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Rows of black dots on the 
surface of this new-type 


wall board simplify the 
problem of locating the 
wall studs and spacing 


the mounting nails evenly 








Handy 





METAL MOUNTING FRAMES 
SIMPLIFY TILE LAYING 


By MEANS of special metal mounting 
frames now on the market, tile walls and 
floors can be assembled easily and quickly 
without the need of plaster or cement. 
Consisting of horizontal and vertical strips 
of thin metal, the frames are simply fas- 
tened to the wall or floor with screws and 
ihe tiles slipped into place. Although the 
tiles lock automatically, they can be re- 
moved easily, should it become necessary 
to replace broken units or make repairs 
to concealed plumbing or wiring. A sure 
grip on the tiles is provided by the metal 
eliminating the chances of a poor 
plaster bond and falling tiles. 


hold iS, 









Wners 


OTTED lines printed on the surface | 

of a new wall board serve as con- | 
venient guides tor placing the mounting 
nails. Each panel is provided with three 
vertical rows of dots—the two outer rows 
indicating where the nails should be placed 
when the wall studs are sixteen inches be- 
tween centers and the center row provid- 
ing a guide for studs placed twenty-four 
inches apart. Since the dots in each row 
are spaced three and one half inches apart, 
they also serve as a guide for the vertical 
spacing of the nails. This arrangement 
saves time and prevents a waste of the 
building material. 





































HANDY WALL SCRAPER 
REMOVES OLD CALCIMINE 


Even the thickest and oldest calcimine 
finish can be removed easily from plaster 
or board walls with the handy scraper il- 
lustrated below. Pressed against the damp- 
ened wall and pushed up, a built-in scraper 
peels off the calcimine coating and de- 
posits the shavings in the rectangular 
metal container that forms the main body 
of the tool. Wing nuts hold the scraper 
blade in place, allowing easy removal for 
cleaning and adjusting. 





New finish remover in use. Calcimine scraped 
from the wall drops into the metal container 
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FROM HOME OWNERS 


Q.—I atways have trouble keeping a good 
coke fire. Can you give me any suggestions ? 
—D. L. K., Lansing, Mich. 

A.—To cet the best results from coke, it is 
best to keep a lot of fuel under a low fire 
rather than a little fuel under a strong fire. 
Coke burns best with less draft than coal, so 
keep the ash-pit damper closed and the chim- 
ney draft only partly open. 


RUSTPROOFING GARDEN TOOLS 


G. B. S., PHILLIPSBURG, N. J. Whitewash, 
made with either salt or casein, will keep tools 
from rusting when they are left exposed to the 
weather or stored in the cellar or tool house 
for the winter. 


BRIGHTENING UP BRICK WALLS 

Q.—Is THERE any homemade preparation 
that I can use to brighten up brick walls that 
have become shabby ?—G. V. G., Cincinnati, O. 

A.—A SOLUTION consisting of one ounce of 
glue and a gallon of hot water, to which has 
been added a piece of alum the size of a hen’s 
egg, one half pound of Venetian red, and one 
pound of Spanish brown, will restore the 
color of the bricks when brushed over the 
wall. 


PROTECTING FRUIT TREES 

B. W. P., st. JosepH, Mo. To keep rab- 
bits from girdling your fruit trees when snow 
is on the ground, paint the trunks with a 
preparation made by melting five parts of 
resin and adding one part of beeswax and a 
half part of linseed oil. To this, add one 
half part strychnine and a half part lampblack. 
When ready to use, warm the mixture so it 
will spread easily. 


CLEANER FOR LEATHER 
N. O., EL pAso, Tex. Leather chair seats can 
be cleaned by thoroughly beating the whites 
of three eggs and rubbing them into the leath- 
er with a soft flannel cloth. 


EASILY MADE WEATHERSTRIPPING 

L. M. C., SPOKANE, WASH. You can make 
your own weatherstripping for small jobs by 
wrapping small strips of wood, about a quar- 
ter inch thick, with thin bands of woolen 
cloth. If the cracks are small, the woolen 
cloth can be used alone 


STORAGE RACK FOR SCREENS 

S. B., cuicaco, mrt. A good way to store 
screens so that they will not warp or rot is to 
build a rack a few inches off the cellar floor 
that will allow the screens to be stacked on 
edge and covered with a tarpaulin. 


PORCELAIN PATCHING CEMENT 

Q—po you know of any easily made 
cement or paint that I can use to patch 
chipped places in a bath tub?—P. C., South 
send, Ind. 

A.—wHITE KEG lead added to a mixture of 
one part boiled linseed oil and seven parts 
hard-drying, durable varnish, will give a 
glossy, long-wearing finish. 


FURNACE-INSULATION REPAIRS 

G. B. C., BALTIMorE, MD. Defects in the 
insulating covering on your furnace should 
be patched with prepared asbestos cement, 
obtainable at most hardware stores. Requir- 
ing only the addition of water, it is applied 
with a trowel. When the cement has hard- 
ened, the entire surface should be refinished 
with a coat of white water paint or calcimine. 








T makes no difference if your carefully 
laid plans for saving have been upset 
during the past few years. It makes no 
difference if you are worth half as much 
today as you were then. Now, by follow- 
ing a simple, definite Retirement Income 


Suppose you decide that you want to be 
able to retire on $250 a month beginning 
at age 55. Here is what you can get: 

I A check for $250 when you reach 55 and 
a check for $250 every month thereafter as 
long as you live. 

This important benefit is available alone; 
but if you are insurable, your Plan can also 
include: 

2 A life income for your wife if you die be- 
fore retirement age. 

3 A monthly disability income for yourself 
if, before age 55, total disability stops your 
earning power for 6 months or more. 

It sounds too good to be true. But it /s 
true. There are no “‘catches”’ in it, for the 
Plan is guaranteed by a reliable, old com- 
pany with over half 
a billion dollars of in- 
suranceinforce.Ifyou 
want to retire some 
day, and are willing 
to lay aside a portion 
of your income every 
month, you can have 
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PHOENIX 
MUTUAL 


LIFE INSURANCE COMPANY 
Home Office: Hartford, Conn. 
Established in 1851 





How a Man of 40 Can 
Retire in 15 Years 


Plan, you can arrange to quit work for- 
ever fifteen years from today with a 
monthly income guaranteed you for life. 
Not only that, but if you should die be- 
fore that time, we would pay your wife a 
monthly income as long as she lives, 


$250 a Month beginning at age 55 


freedom from money worries. You can have 
all the joys of recreation or travel when the 
time comes at which every man wants 
them most. 

The Plan is not limited to men of 40. You 
may be older or younger. The income is not 
limited to $250 a month. It can be more or 
less. And you can retire at any of the fol- 
lowing ages that you wish: 55, 60, 65, or 70. 

How much does it cost? When we know 
your exact age, we shall be glad to tell you. 
In the long run, the Plan will probably cost 
nothing, because in most cases, every cent 
and more comes back to you at retirement 
age. 

Write your date of birth in the coupon 
below and mail it today. You will receive, 
without cost or obligation, a copy of the 
illustrated booklet 
shown below. It tells 
all about the Phoenix 
Mutual Retirement 
Income Plan. Send 
for your copy now. 
Thecoupon is for your 
convenience. 







© 1936, P. M. L. I. Co. 















P PuHoentx Murvar 





Lire INsuraANceE Co. 
188 Elm St., Hartford, Conn. 


Send me by mail, without obligation, 
your new book describing Tue Puoenix 
Mutua Retirement Income PLAN. 
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—_—and we manicure our nails in cigar cutters 


by “Bugs” Baer, Famous Author and Humorist 


N UNGRATEFUL child is sharper than a 
A serpent’s tooth. But it is dull compared 
with a Gillette Blade, which is so keen that 
a giant lightning bug couldn’t find its edge 
even if he had two tails. 

I am Mayor of Rufftown, which is so 
tough the canary birds sing bass and we 
manicure our nails in cigar cutters. Nobody 
in our town ever shaved until the Gillette 
Blade was invented. Now we all shave 
twice a day, including the children, Aunt 
lla and the iron deer on the front lawn. 

But don’t forget, nobody wants to saw 
his whiskers with a blade that is rougher 
than alumberjack’s table manners and duller 
than a lecture on the medicinal prope rties of 
slippery elm. That’s where the Gillette Blade 
comes in. We'd get rich if we had the edge 
on contract bridge like Gillette has the edge 
on the rest of the blade world. 

We all want nice, smooth, enjoyable 
shaves and we've all got a right to them. 
The Constitution of the United States 
guarantees that in the paragraph about the 
pursuit of happiness. 

lo get the lowdown on this shaving thing, 
1 took a cruise through the Gillette factory 
in Boston recently and watched a blade go 
through 180 minor steps so that a shave 


would not be a Miajoi Ope ration ] discovered 


Tune in on Gillette's sensational new radio program—CBS 
network — Coast to Coast— Sunday night—10 P.M. E.S.T. 











there isn’t any microscope powerful enough 
to see the shaving edges of a Gillette Blade. 
I have been using Gillette Blades for 
twenty five years, man and boy, so I ought 
to know what I’m talking about when I say 
that the Gillette Blade gives the world’s 
cleanest, most comfortable shaves. 


* * * 


In his inimitably humorous way, “Bugs” 
Baer certainly has hit the nail right on the 
head. Like Frank Buck, Grantland Rice, Gra- 
ham McNamee and many other famous men, 
he agrees that the Gillette Blade is the finest 
that science can produce. If you have strayed 
away from Gillette Blades, may we suggest 
that you now buy a package, and get ready 
for a new thrill in shaving! You will be sur- 
prised how easily and quickly it whisks off 
stubborn bristles without pull or irritation. | 





This is because the Gillette Blade is espe- | 
. » | 
cially processed for shaving tender faces. | 


Buy a package today. Slip one into your 


razor tomorrow morning and see why mil- 
lions of men will use no other blade. 


With these important facts before 
you, why let anyone deprive you of 
shaving comfort by selling you a 
substitute! Ask for Gillette Blades 
and be sure to get them. 





GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS. 





Build a 
Ship Model 


FOR CHRISTMAS 





KIT V contains materials for a clipper 


HIP models are always highly appreciated 

as Christmas presents. You can therefore 
solve at least one of your gift problems by 
making a model or, if vou know some one 
interested in model making, by giving him 
one of our construction kits. We now have a 
large variety of kits of materials with full- 
size blueprints, and blueprints alone for many 
more ship models (see page 90). 

Select the mode! according to the time vou 
can give the work and the person for whom 
it is intended. The simplest of our models, 
which require the least time to make, are 
listed under the heading ‘*Model-of-the-Month 
Kits.” The stories about the Bounty and 
Hispaniola are known to everyone. Of par- 
ticular interest, too, is our new kit for an 
oil tanker, listed as +M. Although the price 
is only $1.50, the oil-tanker kit has the hull 
partly shaped and contains lifeboats, an- 
chors, paints, and complete materials. 





KIT 4M is for building this oil tanker 


The models listed under “Simplified Ship 
Model Kits” take only a little longer to make. 
The Sea Witch, a picturesque clipper ship, 
appeals to both men and women, and the 
Manhattan and Indianapolis to men and boys. 

Our standard kits are larger and require 
more time to make into models, but the fin- 
ished product is worth the effort. 

Each ship model kit contains a complete 
assortment of carefully selected raw materials, 
designed so that preliminary work is reduced 
to a minimum. Full-size blueprints and all 
necessary instructions are included. 

Two kits for whittlers and two furniture 
kits that contain completely machined, ready- 
to-assemble parts, are also available 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6'4-in. .75 
O. Liner S.S. St. Louis, 11-in........ cn 200 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Ilispaniola, the ship in ‘Treasure Is- 

I a a cand 5 
Z. H.M.S. Bousty, 12 14 -ith.cccccccsccceess. 1.50 


Continu:d on page 9) 
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Every Needed Fact, Figure, Formula 
Every Shortcut and Special Method 


in the : 





WHOLE FIELD 


MATHEMATICS 


Now in ONE 
Handy Volume! 


For the first time you can have this wealth of practical 
mathematical information, covering every trade and business, 
condensed into one handy book for quick reference. This 
volume puts right at your finger tips instant facts and 
formulas for making every kind of mathematical calculation. 
From hundreds of different sources, this priceless informa- 
tion has been gathered together, boiled down into brief, 
simple language, and applied to actual problems. Every man 
in business, every man in the mechanical trades, every man 
who ever uses a tool or has to make calculations or estimates 
in office, shop, or home, will find here a treasury of money- 
making, money-saving ideas. 


THE HANDBOOK 
OF APPLIED 
MATHEMATICS 


No previous knowledge of mathe- 
matics is needed. No study 
required. The specific infor- 
mation you want is easy to find, 
by looking it up in the index. 
The book takes up every trade 
and gives you practical meth- 
ods, easily-worked formulas 
for solving every problem. 
Thousands of specific ex- 
amples show you just how to 
make your calculations. If 
your work involves mathe- 
matics in any way this 
complete reference hand 
book is an indispensable 
of your equipment. 
an amazing time- 
saver for any one con 
cerned with engineering, 
architecture electricity 
mechanics, construction, auto 
mobiles, machinery, printing. or 
any other industrial work ; or with 
accounting, auditing, manufactur- 
in costs taxes any othe 
business mathematics. No pra 
tical man, no house owner who 
makes an occasional repair no 
one who has a home workshop can 
ifford to be without the valuable 
information quickly found in this 
book, 
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Save Time — Be 
Sure of Your Facts 





throughout, 
ee ee ae One quick turn to the index 
of bw MATERIAL and you find at once the best 
eet a mathematical methods for 
wears, the use of th solving your problems You 








avoid the expensive errors that 


7 and measures have a 

# been preety lengthen- handicap the men who merely 
ed aluable new sec- vito. -_ ‘ ‘ > Ari i 
one Ga Gun ae guesses. 900 pages. Lavishly 

5 topics of strength of illustrated. Strona Cloth 

R materials, papering, ; ; ? . 2! 

B, glazing, and radio. Binding. Page Size 5% « 8 

4 Ample new material inches 


has been furnished on 
machine shop practice 
ar id sheet metal work. 

Finally, anentirely 
new treatment covers 


See How Thoroughly 
It Covers the Needs 











exhaustively the great 
field of business math- 
atics of YOUR Work 
¥ Arthmetic Concrete Machine Shop 


(Including Slide Rule) Brickwork Automotive Shop 


Algebra Carpentry and Sheet Metal Work 
4 Geometry Building Electricity 
Trigonometry Lathing and Radio 
Weights and Measures Plastering Print Shop 
Mechanics ainting Business 
Excavations and Plumbing Mathematics 
Foundations Heating Accounting 


EXAMINE THIS BOOK FREE 


SEND NO MONEY=—MAIL THIS COUPON 


| 250 Fourth Ave., New York. | 
| Send me The Handbook of Applied Mathematics | 
| Within 5 days after I receive the book, I can return | 
it i owe nothing If | keep it, I will make a 
| t payment of $2.00 and I will pay $2.00 monthly | 
thereafter for 2 months—$6.00 in all. (5% Dis scount 
| t h with order.) (P.S.M. 11-36) | 
| NU sis scsisisastsadationblipaninmasbanipimiatiaaiiaineg | 
DO aitned tiers | 
| City dosscedonsscscnccsesnsonenssesnees State 
| Refere 
F 
| POR FREE CATALOG of best books of practical 
| ! ction and technical information check here If you 
io not want The Handbook of Applied Mathematics 
| cross out paragraph above. 
ee eee ee ee eS ee 
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OUR CONSTRUCTION KITS 


(Continued from page 8) 








1M. Show boat, illuminated, 14-in......... 1.50 
2M. Ocean freighter, 14-in..............cc0000 1.50 
3M.Yacht Nourmahal, 8'6-in...........00 . 1.00 
Ne GREOE BEF cskssenceccescosssccecoss 1.50 
SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. /ndianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in........ + tee 
STANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, 20\4-in.....$7.40* 
D. Spanish galleon, 24-in.............c00000 6.95* 
E. Battleship U.S.S. Texas, 3-ft.......... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartford, steam- ind 
sail sloop-of-war, 33 '%-in. hull........ 8.45* 
Q. Privateer Swallow, 12™%-in. hull... 4.95t 
V. Clipper Sovereign of the Seas, 20%-in. 
TS) ee Pea Cots Cee ee at pi cdnahaees aa 
| Y. Trading schooner, 17%4-in. hull...... 4.90f 


Here is Rob, 
one of the 
six Scotties, 
all different, 
that can be 
made from 
our special 
whittling kit 
No. 8 in the 
list below. 
Six shaped 
blocks are 
in each kit 





| 
2S. U. S. Navy Destroyer Preston, 31%-in. 
| IEE. Aditediihiadinnci nltibineigtialakabcsstedieaiea 5.95* 
35. Constitution (“Old Ironsides’’), 21-in. 
SNEED Saaticuisuihiditebincaduadehsacassbenaiiedatedacian 6.50* 
4S. Clipper ship Great Republic, 31%-in. 
| hull Seecesecoceseecosocesencesoccecosesecceesessoecees 8.40* 
58. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, % in. scale, the 
hull being 205¢ in. long...... acsosensinis, Sa 
MISCELLANEOUS 
No. 4. Solid mahogany book trough 22% 


in. long, 9% in. wide, and 243% in. high over all. 


Ready to assemble, with finishes....... semicies 5.30* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19%4 in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.7§* 


No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included............. aaainead 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 

Paint, paintbrush, instructions, etc............. 1.00 

Norte: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 








Popular Science Monthly, 

353 Fourth ra New York, N. Y. 
. D. Kit 
I will pay the postman the price shown diane 
plus a few cents postage in full er 
(Canadian orders cannot be sent C. O. 


Please send me 


NE i ssisstdsdsninseiiavsihiigetsvaduisieneubinmnanicintd Shasaendnbhbians 


Address 


coe a ccectatine ana . State 
(Print name very clearly.) 

If you prefer to send your remittance with 
this order, we will pay delivery charges. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
MATHEMATICS 


Prepare now to ad- 
vance yourself to an 
important job by 
Mathematics Train- 
ing. Mathematics is 
the foundation of all 
mechanical and scien- 
tific work, and of all 
business or industry 
based on _ science. 
Without this essential 
knowledge even the 
most capable man is 
left behind while 
others forge ahead 
to better jobs, big- 
ger contracts, more 
money You need 
mathematics to solve 
technical problems 
and to improve, speed 
up and check on your 





work and the work 
of others. 

Now you can learn 
mathematics by an 
easy, inexpensive and 
time - saving method 
A very simple and 
extremely interesting 
course in book form 
has been prepared 


for you by an expert 





who has devoted a 
lifetime to teaching practical men the 
fundamentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., Dept. of 
Mathematics, Pratt Institute 

These books start right from the beginning with a re- 
view of arithmetic that gives you all special short-cuts 
and trick methods that save countless hours of your 
time. Then they go right into higher mathematics and 
show you how simple it is when an expert explains it for 
you. In no time at all you will be tackling with ease 
the most difficult questions on this subject. 


An Expert’s 
Simplified 





A Complete 
Course and 


Reference 
Library in Methods 
5 Volumes 
Mr. Thompson, the author 
Arithmetic of these books, has had 
Algebra many years’ experience in 
G t mathematical training. He 
cometry presents each practical 
Trigonometry method and problem in the 
Calculus clearest, simplest way. He 


gets right down to the kind 
of information that you 
need in your daily work. 


Send No Money—Mail This Coupon 
for FREE EXAMINATION 


1598 Pages Illustrated 














§ D. Van Nostrand Co., Inc. 
: 250 Fourth \ve., New York ’ 
g Send me 4 TIEMATICS FOR SELF-STUDY in 5 8 
g volumes. V 1 10 days I will either return the books § 
4 or send you 92.95 as first payment and $2.00 per month 4 
for 3 months—total $8.95 (5% discount for cash ' 
] (P.S.M. 11-36 5 
4 
BD DROID: isccsisesastasscstonsinnestenien iscieseldiiaahiedbinsaliceinsacdaaiitiaiisicaieaia ' 
1 i 
& 
a Address 
1 i 
P| é 
Ny UES GINO. ..ncrnsinnisaennnsinaitiasiitibeaptaitdietieibiins ; 
| 
| 
: BOG 1OSS COMO OE III ceccsiscsccccccscssicssscceseses 7 
' 7 
ie MONI. 5; snsSicsddtinmbancnabistabiobelanindss ] 
a q 
© | 
1 PI is iisscisenscimislistiissinibiianiens r 
80 FOR FREE CATALOG of best book practical @ 
§ instruction and teehnical informs ation check here. If you & 
g do not want Mathematics for Self-Study cross out & 
1 paragraph above. 5 
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Goes Roundabout To Find 
Length of Bee-Line Road 


AFTER using up three eight-hour days, thir- 
ty-three sheets of paper, and thirty-five feet 
of adding-machine tape for making my cal- 
culations, which called for the use of trigonom- 
etry, calculus, three graphs, the slide rule, and 
seven-place logarithm 
tables, I finally arrived 
at a solution to the 
bee-line road problem 
submitted by F.M., of 
Aurora, Ill. The length 
of the road AB is ap- 
proximately 23.74 
miles, while OA is 
18.29 miles; OB, 14.47 
miles, and the angle 
OBA, fifty-two de- 
grees, twenty-six and 
a half minutes. All 
these figures are ap- 
proximate, and it is my belief that the exact 
answer is unobtainable since the problem in- 
volves trigonometry and hence incommen- 
surable numbers. Finding angle OBA means 
the solving of a sixth-degree trigonometric 
function with fourteen terms, and this can be 
done only by “cut-and-try” methods. If any- 
one has found any easier method of solving 
this problem I should like to have him let 
me know about it—G.W.P. III, Vergennes, Vt. 


GOs! (T? EASIER 
TO BUILD THE 
ROAD AND THEN 
MEASURE iT! 





Just Itching To Know 
About Ivy, Says This Reader 


Has anybody found a good way of getting 
rid of poison ivy? I don't mean the infection; 
the plant is all I’m interested in right now, 
although for about three weeks I was itching 
for something that would quickly cure the 
dose that had me laid up. There was a lot of 
the ivy growing in the light soil near my 
house, so I set about uprooting the plant, 
after taking what I thought were adequate 
precautions. After all my work and martyr- 
dom, the darn stuff grew in the same place 
again. So if anybody has a really tried and 
true method for getting rid of the plant, I 
wish he would let me in on the secret before 
next summer gets here and I find myself in 
the same fix.—W.B., Worcester, Mass. 


It Makes Us Tired 


Just Thinking About It 


IN ANSWER to E.G.D., of Jaro, Philippine 
Islands, I would like to point out that a man 
pushing against a rock which he can’t move 
is doing no work. The apparent paradox arises 
from the fact that, commonly speaking, work 
means the energy ex- 
pended, while scientifi- 
cally work means the 
effect accomplished, 
which is measured by 
the acting force and 
the distance through 
which it acts. Thus a 
pillar holding up the 
roof of a Roman tem- 
ple wouldn’t have done 
a lick of work, even 
if it had stood until 
modern times. So, At- 
las wasn’t doing any 
work, but sure was putting forth energy.— 
W.L:S., St. Joseph, Mo. 


| GUESS THIS’ ISNT 
WORK EITHER ! 
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Hope the Office Whistler 
Doesn’t Read This 


Tue letter by S.G.V., of Akron, O., brings 
to mind an amateur experiment of my own. 
Browsing through the encyclopedia one day, 
I learned that sounds are formed by the vi- 


brations of the lips in whistling, and by the ° 


vibration of the vocal cords in speaking, sing- 
ing, or humming. Why not whistle and hum at 
the same time, then, since they’re more or 
less independent actions? It turned out to be 
easy. In fact, I found it perfectly possible to 
hum one musical note and whistle a different 
note simultaneously. Naturally it’s hard to 
control the two different pitches at once— 
but I’m wondering whether a practiced per- 
former might not be able to whistle a tune 
accurately while humming a countermelody, 
or vice versa. A one-man duet should be an 
amusing novelty at least, and—who knows? 
—it might open up brand-new possibilities in 
the amusement’ field!—B.S., Pasadena, Calif. 


Another Snake Question 
Rears Its Ugly Head 


REMEMBERING the long-drawn-out contro- 
versies on hoop snakes, rattlesnakes, and other 
reptiles that have raged in your Our Readers 
Say pages, I hesitate to bring up another 
snake question. However, some snake-wise 
reader may be able to settle it quickly and 
painlessly. During 
a recent visit to 
the Great Smoky 
Mountains in east- 
ern Tennessee, I 
was told by moun- 
taineers that there 
are no snakes in 
the higher reaches 
of the mountains, 
the explanation be- 
ing that the rep- 
tiles do not like 
the balsam trees 
that flourish along 
the tops of the ranges. Does this statement 
have any foundation in fact, or is it just an- 
other snake story? One thing, at least, can be 
said for it: it makes you feel a lot more com- 
fortable—as long as you are on top of the 
mountain.—T.A.S., Washiragton, D. C. 


WHO CARES 
WHATS ON THE 
OTHER SIDE OF 
THE MOUNTAIN 2 





Icrigation Dam Proves To Be 
a Real Weather Maker 


A RECENT item in our local newspaper made 
me dig through my old copies the other day 
and reread the article, “Weird Schemes To 
Make It Rain.” It seems that airplane pilots 
who fly regularly over Mead Lake, behind 
Boulder Dam, report that the new body of 
water stored there is slowly but surely chang- 
ing the climate of the surrounding territory. 
Because of the additional moisture in the air 
and a cooler atmosphere, experts have hopes 
that the yearly rainfall for the area will be in- 
creased. After trying deliberately to alter the 
weather and failing, man seems to have turned 
the trick by accident. Maybe it will be pos- 
sible to reclaim the desert. with a few well- 
placed man-made lakes, and there may be a 
possibility that this discovery will lead to new 












developments in our continual search for ways 
in which we can control the vagaries of the 
weather. At least, it’s an idea that may de. 
serve more thought.—F.T., Tucson, Ariz, 


It Sounds (or Smells?) 
Like a Good Idea 


I reap recently about a British scientist 
who had discovered the microérganisms re- 
sponsible for the scents of fresh-ploughed 
fields, of earth after 
summer rains, and so 
on. If that is so, im- 
agine some of the re- 
sults. Women could 
wear woodland per- 
fumes with their 
tweeds; a week-end 
invitation would be 
vastly more alluring 
with the country 
scents attached to the 
note; perhaps your 
editors would even be 
able to sniff at incom- 
ing mss. and say, “Ah, this is from that Jen- 
kins chap, up in the Maine woods, I think !”"— 
R.H., Tucson, Ariz. 


Let’s Add Some Wings 
So It Can Fly, Too 


Dvurtnc the last few years, you've shown 
us all sorts of amphibious craft—tanks, auto- 
mobiles, bicycles, and submarines. Now how 
about an amphibious rowboat, with complete 
plans that will show us amateur craftsmen 
how to build it? On land, it could be pro- 
pelled by a sail or by a simple mechanism 
geared to the wheels. In the water, ordinary 
oars, a hand-powered propeller, or the sail 
could be used. Such a craft, with its wide 
range of uses, would be certain to have lots 
of appeal to every one who is interested in 
outdoor sports, and it might itself give rise to 
a new sport. One could be saved a lot of 
trouble in getting his boat to a lake if he 
could just rig a sail and let the wind push him 
to the water—J.R.A., Northfield, Mass. 


Rake-Handle Blisters 


Inspired This Idea 


THE following idea always gets a laugh 
every time I suggest it, but I can’t see why it 
wouldn’t be practical. During the fall of the 
year, leaf raking becomes a national nuisance, 
so why not devise a 
vacuum - cleaner ar- 
rangement to remove 
the leaves from our 
lawns? Each city or 
county could main- 
tain giant cleaners like 
those used in chimney 
cleaning. The collect- 
ed leaves then could 
be ground, pressed in- 
to blocks, and sold as 
kindling. The revenue 
from these, plus the 
money made by sell- 
ing rotted leaves as fertilizer, would more 
than pay for the machines and their opera- 


ARENT THE 
CLOTHES ENOUGH 
OF A BLUFF ? 
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tion. But, as far as I’m concerned, anyhow, 
being relieved of the task of raking leaves 
every week would be the best reason for its 
use—H.L., Siloam Springs, Ark. 


Trailer City, It Seems, 
Might Roll Into Trouble 


Just think what would happen if that 
trailer city, visioned by J.P., of Salt Lake 
City, Utah, really existed! Suppose a large 
freight shipment was enroute to Chicago from 
New York, when, all of a sudden, Chicago 
decided to move to 
Kentucky. Who would 


additional WHATS A 


pay the 
freight, the manufac- POSTMAN, 
turer or the consum- Pop ? 


er? And that’s not all 
—what about water? 
Are we to have a na- 
tionwide hook-up of 
water pipes and sew- 
erage systems ? Or per- 
haps each trailer home 
would have a reel of 
hose that it could pay 
out as it went along, 
thus laving down its own pipe line. With 
everybody moving about as they pleased, the 
whole postal system would be upset and we’d 
have no use for postmen.—F.deN., Chicago. 


Wants More Light 


On Radium Compounds 


Durtnc all the years that I have been read- 
ing P.S.M. I have yet to see a long article on 
radium and radium compounds. A number of 
your readers, I am sure, don’t know that the 
element radium is not used for treating can- 
cer, but rather, radium bromide or some other 
radium compound. And don’t forget to give 
us something about the spinthariscope.—J.H., 
Detroit, Mich. 


Hollywood Adds One 
to Gus’s Fan Mail 


I, FoR ONE, don’t think you give Gus Wil- 
son and the author, Martin Bunn, enough 
consideration. How about longer stories about 
the Model Garage? One page isn’t half 
enough, particularly when Gus gives the low 
down on driving tricks, as he did in the Sep- 
tember issue. Even two pages would be too 
little. We all drive cars, but we all don’t own 
microscopes, chemistry laboratories, and home 
workshops, and most of us, too, could use some 
more dope about good driving and the care of 
our automobiles, as is shown by the increasing 
number of accidents.—P.S., Hollywood, Calif. 


Who Can Tell How To Make 
a Photostat Camera? 


Isn’t there some way that photographic 
copies can be made of printed matter without 
a lot of expensive equipment? As a hobby, 
I've been collecting material on a rare species 
of plant, and copying all the information in 
longhand is quite a task. I’m wondering if 
some reader hasn’t devised a photostatic ma- 


chine that can be built 





easily from an old 
camera and a few 
other odds and ends. 
With an arrangement 
like that, I could pho- 
tostat_ whole pages 
irom reference books, 
and get copies of the 
illustrations as well as 
the text. I’m rapidly 
developing a bad case 
of writer's cramp from 
my labors at the li- 
brary, and if some- 
body doesn’t come to the rescue soon with 
a machine to do the work, I'll turn into an 
enormous hand with just a vestige of a body 
attached to it—C.A.W., Cincinnati, Ohio. 
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He Says He’s Too Busy Now 
To Draw His Breath 


Way don’t you publish something in your 
magazine about cartooning? I’m sure I 
wouldn’t be the only one interested. There 
must be a great many readers who have some 
ability or interest in caricature. Maybe the 
cartoonist for Our Readers Say pages could 
give us a few pointers. How about it?—J.P., 
Saginaw, Mich. 


Maybe He Will Blow Us 
To A Cross-Country Trip 


For a long time now I have been wondering 
why some one doesn’t experiment with a 
large-scale transportation system based on the 
same principles as the pneumatic tubes used in 
department stores. It seems to me that this 
would be a fast and safe method of travel, 
enabling one to skim across the continent in 
less than a day. Powerful fans stationed at in- 
tervals would furnish the necessary air power. 
H.S., Atlanta, Ga. 


Here’s a New Problem 
For the Math Sharks 


THE mathematical problems that appear in 
the Our Readers Say pages have always held 
special interest for me. Some of them I have 
been able to solve only after considerable cal- 
culation, and on others i 
I have failed misera- 
bly. This only height- 
ens my interest and | POLE 
enjoyment, however, oh 
and to keep the ball 
rolling, here’s one for 
the other sharks. If a 
pole 100 feet high is 
erected against the 
side of a building. ten 
feet high and ten feet 
square, how high from 
the ground will the 
pole have to break so 
that the tip will touch both the ground and 
the edge of the building, with the broken 
edges still touching?—R.H., Baltimore, Md. 


What’s a Million Years 


Between Astronomers? 


AFTER reading “How Will the World End?” 
I got to thinking about the small. wandering 
planet that just recently missed the earth by 
only 1,500,000 miles. It brought to mind the 
story about the man who was attending a 
lecture on astronomy. The lecturer made the 
prophecy that the world would come to an 
end in fifteen billion years. The man became 
wildly excited until his friends assured him 
that fifteen billion years was a long time. 
“Fifteen billion?” he questioned. “Gosh, for a 
minute I thought he said ‘fifteen million.’ ”— 
jJ.X.G., New Orleans, La. 


Has Novel Idea for 
Making Enlarger Bellows 


Herz is a simple stunt that M.G., of Brook- 
lyn, N. Y., can follow in making the bellows 
for an enlarger. Get several large paper en- 
velopes of the brief-case type and remove the 
accordionlike folds from the sides and bottoms. 
When these have been cut to the desired size, 
cemented together, and painted with light- 
tight paint you have an excellent bellows.— 
M.L.G., Jr., Lewisburg, W. Va. 


Model Maker Would Go Back 


To the Horse and Buggy 


I see that J.E., of Kansas City, Mo., wants 
to build models of the early horseless car- 
riages, so I’m putting my shoulder to the 
wheel and helping to push the model-automo- 
bile suggestion along. I, too, am interested in 
model making, and beside the gasoline bug- 
gies, I would like to have plans for models of 
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horses and buggies. As a constant reader and 

a photo fanatic, I also demand more about 

table-top photography of early American 

aaa days.—P.G.W., Northfield, 
inn. 


How an Ape Made a Monkey 
Out of a Professor 


So CHILDREN now are being put in rooms 
where psychologists spy on them to study 
their behavior when left alone! I’m reminded 
of a yarn I once heard about a professor and 
a monkey. As it was 
told to me, the sci- 


entist locked the ani- WHATS HE 
mal in a room and WATCHING o 
peered in through the ME FOR : 


keyhole to see what 
it was doing. He found 
the ape peering out 
through the keyhole 
to see what the pro- 
fessor was doing. 
Wouldn’t it be funny 
if the kids turned the 
tables as neatly on 
their observers? May- 
be some day a precocious youngster will give 
us a scholarly book on the behavior of adults, 
with special reference to the antics of child 
psychologists —A.G.H., Lafayette, Ind. 





Low-Hung Highway Lights 
Cause Trouble, He Says 


In ANSWER to R.O.D., of Tulsa, Okla., 
about the idea of low-hung highway lights, I 
would like to point out the results of an 
actual experiment along those lines. In Dallas, 
Tex., —the Centennial City—lights were in- 
stalled two or three feet above the surface of 
the road on both sides of the huge triple un- 
derpass completed there recently. These lights 
have proved to be a direct menace to traffic! 
Low-hung lights look exactly like approaching 
headlights, confusing the drivers and causing 
them to have accidents in trying to dodge on- 
coming autos. As a result of the failure of 
these lights to provide satisfactory vision, it 
has been necessary for the city of Dallas to 
spend thousands of dollars in removing the 
lights from one side of the underpass and it 
will cost thousands more to complete their 
removal. Because ofall the trouble they 
brought, the lights have been nicknamed 
“blunder lights.”—E.B.W., Longview, Tex. 


Would Build a Game Table 
If We’d Tell Him How 


It’s BEEN a long time since P.S.M. has given 
us anything on building a miniature pocket- 
billiard table. Not a toy table, but a carefully 
planned and proportioned portable table-top 
unit. One about a third the regular size would 
be inexpensive to build, and yet would call 
for all the skill needed for playing on a 
standard table—S.H., Brooklyn, N. Y. 


Admites Polished Style 
of Furniture-Finish Series 


Just a word of appreciation for the excel- 
lent series of articles on furniture finishing, 
by Ralph G. Waring. 
It is just what I have 
been looking for. His 
instructions are so 
clear, thorough, and 
to-the-point that even 
reading them is a de- 
light. It is not often 
that an expert crafts- 
man is found who can 
impart to ‘others his 
own skill. They should 
be preserved in book- 
let form. My sincere 
thanks to Mr. Waring 
and to P.S.M. for publishing this instructive 
series—J.E.G., Fort Smith, Ark. 


O.K. MISTER, LETS 
SEE YOU DO YOUR 
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AS THOUSANDS 
ARE DOING 
WITH THIS OIL 


Save on Oil and 
Repair Bills with Clean, Fresh 


MOBILOIL | 


f 


TART NOW to save with Mobiloil. It cuts oil bills — gives en- 
gines sure protection—helps avoid costly repairs. 

This is because Mobiloil is clean. It’s pure, tough lubricant—made 
that way by Socony-Vacuum’s famous Clearosol Process. 

Motorists across the nation are proving Mobiloil’s great eeon- 
omy. They report savings as high as 50% in oil alone—lower re- 
pair bills—greatly improved engine performance. 

Mobiloil protects engines fully, no matter what type of bearings 
they have nor how high operating temperatures mount. 

Begin saving today with Mobiloil. Drive in where you see the 
familiar Mobiloil sign or the famous Sign of the Flying Red Horse. 


SOCONY-VACUUM OIL COMPANY, INCORPORATED 
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Dr. Stearns, at left, listening to the energy bullets from space 
striking a ray-counting instrument after passing through a lead 
plate. The sounds are heard through an amplifier and loudspeaker 


The Story of a Strange Outpost of Science, 
Nearly Three Miles Above Sea Level, Where 
Man Seeks the Answer toa Riddle of Nature 


By JoHN E. LODGE 


The copper-sheathed shelter on the sum- 
mit of Mt. Evans, Colo., in which Dr. 
Joyce B. Stearns and Dr. Fred D’Amour 
are making observations of cosmic rays 


Ln 
Movunratn-lop 


Las ORATORY 


miles west of Denver, Colo., two scientists have 

just moved into the only house of its kind on 
earth. Shaped like a wedge tent and completely sheathed 
with copper, it stands among bare, wind-bitten bowl- 
ders, far above the timber line. It is the world’s first 
permanent cosmic-ray laboratory. 

Here, Dr. Joyce B. Stearns and Dr. Fred D’Amour, 
of the University of Denver, are studying the mystery 
bullets which bombard the earth from outer space. 
With clicking, chattering instruments, they will seek 
answers to such teasing problems as the exact nature 
of the rays, where they are born, and how they affect 
human life. 

Few riddles have aroused greater scientific curiosity 
than these. Believed to originate in the empty spaces 
of the sky—the dark areas between the galaxies—cos- 
mic rays are the largest “packets” of energy known. 
They can penetrate lead 100 times as far as X rays. 
Recent tests indicate that they are in part electrically 


O* A lonely 14,000-foot mountain peak, fifty 
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Motor trucks climbed to nearly three 
miles above sea level to carry the 
material for this lonely outpost of 
science. Copper sheets and screens 
guard against electrical disturbances 


charged particles and in part radiant 
energy similar to light and heat. They 
are unlike anything else we know, 
and they are engaging the attention 
of scientists around the world. 

The two-room, mountain-top labor- 
atory where the Colorado experiment- 
ers will work was especially designed 
to withstand everything from wild 
animals to February blizzards. It 
was constructed in Denver, knocked 
down, and then hauled by a caravan 
of eight motor trucks to the top of 
Mt. Evans, almost three miles above 
sea level. The twisting trail the cars fol- 
lowed was constructed especially for the 
purpose. Only one other road in the world 
goes so high. 

At some points on this perilous trip, the 
laboring machines hugged the inside of the 
trail until their fenders brushed along the 
rock walls to keep from slipping over 
precipices. Inching around hairpin turns, 
they moved at a snail’s pace up the steep 
incline until all were safely at the top. 
There, skilled workmen quickly assembled 
the structure and roofers covered it with 
paper-thin sheets of copper. 

This material protects the interior of 
the building from electrical disturbances, 
offers the least resistance to cosmic rays, 
and at the same time provides sufficient 
strength to withstand the gales and bliz- 
zards of the mountain top. As a further 
protection against electrical interference, 
all windows are screened with copper, and 
heavy cables of the same material run 
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Dr. Stearns holding a 
large Geiger tube, a 
sensitive instrument 
that makes the impact 
of cosmic rays audible 
in an amplifier, thus 
enabling observers to 
note their frequency 


Scientific hermits— 
the two observers at 
the table on which 
they work and eat as 
they keep their vigil 
on top of the world 


from the roof deep into the granite to 
which the structure is anchored, ending jn 
moist earth surmounted by a layer of 
charcoal. 

Within the copper shell of this lonely 
outpost of science, a battery of ray count- 
ers, gas-filled Geiger tubes, will record the 
shifting pulsations of cosmic energy. Sel- 
dom more than a foot in length, each of 
these glass tubes contains a copper cylin- 
der and a rod of the same metal. One ter- 
minal of an electric generator is connected 
with the rod, the other terminal with the 
cylinder. Ordinarily, the current is un- 
able to bridge the gap between the two, 
When a cosmic ray enters the tube, how- 
ever, it ionizes the gas, or fills it with 
electrified particles which act as “ferry 
boats,” carrying the current across the 
opening. 

These midget flashes of laboratory 
lightning are far too small to see. But the 
sound is amplified into a metallic click. At 
sea level, the clicks that record the pas- 
sage of cosmic rays occur about one every 
four seconds. In the thin air of the moun- 
tain top, they are many times as numer- 
ous, the amplifier clattering continually 
like chickens pecking on.a tin pan. 

While Dr. Stearns is busy with his Geig- 
er tubes and other apparatus, Dr. D- 
Amour will concentrate upon the fascinat- 
ing problem of what these potent rays do 
to living things. Generation after gen- 
eration of white rats will live in the moun- 
tain-peak laboratory under the constant 
bombardment of the rays. The effect upon 
their evolution will offer valuable data 
for science to study. At present, there is 
no evidence that cosmic rays are injurious 
to humans. 

A thousand miles away from the Colo- 

rado outpost, on the shores of 
Lake Michigan, two other experi- 
menters—the famous Nobel Prize 
winner, Dr. Arthur H. Compton, 
and his research assistant, Haydon 
Jones—are tuning up a twelve-ton, 
electromagnetic “speed trap” for 
the study of cosmic rays. 

Five miles of copper wire, three 
quarters of an inch thick, are wound 
around the two poles of the giant 
magnet. To carry off the intense 
heat generated by the current, the 
wire is enclosed in oil which, in turn, 
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js cooled by a stream of running water. 

Connected with the magnet will be a 
Wilson “cloud chamber,” a glass box filled 
with gas saturated to the point where an 
electric charge passing through it leaves 
a trail of minute water droplets which can 
be photographed by an automatic camera. 
Thus, the path of an invisible ray can be 
recorded on film. If he can bend the cos- 
mic rays that enter the electromagnetic 
field of the new apparatus, and then 
photograph their trails, Dr. Compton will 
have a key to measuring their energy. For, 
it is known that the higher the energy of 
the particles, the less they are deflected 
by such a pull. | 

In 1929, a Russian scientist succeeded 
in photographing the “ghost trails” of 
cosmic rays in a “cloud chamber.” But, 
even though the chamber was in a mag- 
netic field, the paths were straight. The 
velocity of the particles was so great they 
were unaffected by the magnet. 

In the past, apparatus available for 
such work could measure no more than 
20,000,000,000 volts. The Compton de- 
vice is expected to lift the limit to 40,000,- 
000,000 volts. In the 7!4-inch space be- 
tween the poles, the magnet can exert a 
pull of six tons. One out of every fifteen 
cosmic rays entering the magnetic field, it 
is estimated, will be traveling in the right 
direction to be photographed. 

A large collection of these ghost trails 
will give science a clearer insight into the 
nature of the visitors from outer space. 
In addition to providing a yardstick for 
measuring energy, the experiments are 
expected to settle the question of whether 
the particles are positively or negatively 
charged. 

A few years ago, extensive experiments 
at Mexico City with a cosmic-ray “tele- 
scope” indicated that the former is true. 
Dr. Thomas H. Johnson, of the Bartol 
Research Foundation of the Franklin In- 
stitute, Philadelphia, made the tests. His 
instrument consisted of three ray counters 
placed in line so only the cosmic rays trav- 
eling directly toward the tube would be re- 
corded by all three. Pointing this curious 
piece of apparatus at different parts of 
the sky, he found that the major ray 
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COSMIC RAYS 


Streaming from outer space, 
the most powerful rays known 
bombard the earth. They elec- 
trify. gases, smash atoms, 
change one element into 


another. How do they affect 
human life? How can their 
illimitable power be harness- 
ed? This latest attack upon 
the mystery of cosmic rays may 
answer these puzzling queries. 


stream travels from west to east. As the 
magnetism of the earth would naturally 
deflect positive electrical particles toward 
the east, it is assumed that cosmic rays 
are composed, at least partially, of posi- 
tive electricity. 

During the thirty-five years which have 
elapsed since the first hint of their exist- 
ence, the story of cosmic rays has been 
one long succession of riddles. It was, 
in fact, a riddle which led to their dis- 
covery. 

Back in 1901, workers in an English 
laboratory noticed a puzzling thing. They 
were testing the strength of radium with a 
small gold-leaf electroscope. In this in- 
strument, a tiny electrical charge holds 
strips of gold leaf apart. When radium 
rays enter it, they ionize the air and per- 
mit the charge to escape, the rate of this 









leakage indicating the strength of the ra- 
dium bombardment. But, the English 
scientists found, the charge leaks away 
gradually even when the electroscope is 
put away in ‘its’ container. Various ex- 
planations were offered. One was that 
there might be radium in the earth near- 
by; another, that the atmosphere might 
contain some radioactive element. For 
nearly a decade scientists here and a- 
broad puzzled over the mystery. 

Then, in 1910; came_the balloon flight of 
A. Gockel. This young Swiss physicist 
sailed high over Germany, carrying a small 
electroscope in the open basket of his bal- 
loon. If the leakage observed by the Eng- 
lish workers were due to radium in the 
earth or to a radioactive element in the 
atmosphere, the effect would be less at 
higher altitudes, for there the instrument 
would be farther from the ground and in 
thinner air. Instead, a topsy-turvy thing . 
occurred. The higher thé balloon went, 
the faster the charge was dissipated. 
Other ascensions verified his observation. 
Science was left facing a blank wall. 

So matters stood until after the World 
War. Two Americans whose names bulk 
large in cosmic-ray research, Dr. Robert 
A. Millikan and Dr. Arthur H. Compton, 
had become interested in the mystery and 
after hostilities ended they took up the 
trail.. Dr. Millikan was the first to prove 
the puzzling effect was actually the work 
of rays bombarding the earth from cosmic 
depths. 

The story of his search is one of the 
epics of science. Climbing mountain peaks 
in the Andes, sending aloft sounding bal- 
loons on the (Continued on page 115) 





A “speed trap” for cosmic rays. With this huge 
electromagnet, Dr. Arthur H. Compton, a famous 
Nobel Prize winner, hopes to measure the veloc- 
ity of cosmic rays by deflecting them as they 
make trails of vapor across a “‘cloud chamber” 


Left, Prof. Ralph D. Bennett, of the Massachu- 
setts Institute of Technology, Cambridge, Mass., 
with one of the seven new cosmic-ray intensity 
meters that will be used in a world-wide sur- 
vey of the mysterious radiation. The camera at 
the right of the instrument records on a moving 
film variations in the intensity of the rays 
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A technician turning a small hand crank which moves the table holding the 
scenery. A graduated scale shows how far it should be turned between two pictures 










A “cell,” or strip of transparent cel- 
luloid bearing one of the stages of the 
action, to be photographed against the 
prepared background. The photograph 
attherightshows howthe scene pictured 
above appears to the eye of the camera 









Real Scenery for ‘Popeye 


MIDGET SETS GIVE DEPTH 
TO NEW MOVIE CARTOONS 


wood, sponges, plaster, and cardboard now add 

new realism to animated cartoons by creating 
an illusion of depth. In the New York studios where 
Popeye, Betty Boop, and other famous characters of the 
screen cartoons come to life, such sets are replacing the 
flat, sketched-in backgrounds familiar in the past. 

The conventional method of producing a cartoon reel 
has been to sketch the successive stages of the action on 
thin sheets of clear celluloid, called “cells,” and then to 
photograph them against a background drawn on a strip 
of paper. Between photographs, each forming one frame, 
or picture, in the finished film, the celluloid sheets were 
changed and the background strip moved slightly. When 
run through the projector at sufficient speed, these suc- 
cessive movements give the impression of continuous 
action. 

In the new technique, just introduced, the background 
strips are replaced with a three-ton, twelve-foot rotating 
table mounted on a framework of steel and holding midg- 
et wedge-shaped settings. The celluloid sheets are 
placed in a window in front of the camera with the build- 
ings, streets, trees, or mountains of the set showing 
through. The resulting photograph makes the figure 
sketched on the celluloid sheet appear to be in the midst 
of the scene formed by the scale-sized objects on the 
table behind. After each picture, the “cell” is changed 
and the table rotated slightly, just as the strip background 
was moved in the older technique described above. 

Operating a series of gears, a 
small hand crank moves the 
table. Markers indicate exactly 
how far it should be rotated be- 
tween the shots. In some in- 
stances, the rotating mechanism 
is connected with the motor that 
operates the camera, so that 
movements of the table are auto- 
matic. To insure precision ad- 
justments of the camera and the 
“cell” holder, both are mounted 
on a heavy lathe bed. 

All of the work of designing, 


IKE immense slices of pie on a twelve-foot plate, 
curious miniature movie sets made of clay, 


NEW PERSPECTIVE 
FOR CARTOONS 


One of the wedge-shaped 
sets mounted on the re- 
volving table. Note how 
the wall and walk grow 
narrower as they recede 
from the camera, giving 
the illusion of depth. 
As the table is turned, 
objects at the front of 
the scene move farther 
than those at the back, 
with realistic effect 
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The complete apparatus for making animated cartoons with three-dimensional effect by the new process. Camera and “cell” holder rest on a lathe bed 


building, and perfecting .the apparatus, 
with its elaborate combination of trusses, 
cranks, and gears, was carried out in the 
experimental machine shop which forms a 
part of the New York studios. This re- 
search room is completely fitted up with 
electric machinery for working in both 
wood and metal. 

The “slice-of-pie” shape of the sets 
gives them the proper perspective. Streets 
grow narrower as they recede from the 
camera; buildings diminish in size, and the 
ground slopes upward. The result is a 
realistic and natural perspective from the 
angle of the camera.’ If the sets were 
made square or rectangular and moved 
like a train of cars past the lens, they 


MIDGET SETTING 
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BUILT IN PERSPECTIVE 


~ CARTOON CHARACTERS 
a APPEAR TO BE 
Sang _ON STAGE 








would give the impression of depth, as the 
sets do now, but the farthest objects 
would move as fast as the nearer ones and 
the effect would be unconvincing. The 
vanishing point, or place where parallel 
lines seem to meet on the horizon of the 
sets, is at the center of rotation of the 
table, six feet from the sheet of celluloid. 
To increase the sense of depth in the 
new cartoons, characters are seen walking 
behind trees and posts. This is ac- 
complished by moving silhouettes, 
mounted on a special carrier, between 
the lens of the camera and the figure 
sketched on the sheet of celluloid. 
The silhouettes used for this pur- 
pose are made from flat plywood or 


CELLULOID SHEET, 
OR “CELL” ON WHICH 
*CARTOON 1S DRAWN 


LAMP POSTS, TREES, AND OTHER 


ND SCENERY MOUNTED 
BETWEEN CAMERA AND"“CELL” 


y HAND CRANK ROTATES 
STAGE TO FURNISH“ MOTION” 


How the principles of perspective are applied in the construction of the settings to give the 
illusion of depth. The vanishing point, where parallel lines seem to meet, is at the table’s axis 
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cardboard and carefully © proportioned. 

Backdrops behind the sets are mounted 
on vertical rollers. These rollers can be 
turned at any desired speed to give vary- 
ing effects that range from summer clouds 
drifting lazily across the sky to storms 
rushing past at top speed. 

If full-color films are being produced, 
the objects in the set can be painted to 
give the hues desired. Also, colored lights 

playing over the miniature 
building and landscapes 
can be employed to create 
spectatular effects such as 
moonlight and sunset 
scenes. 

In addition to rotating, 
the table which holds the 
sets can tilt vertically. The 
impression of rising over a 
set in an airplane is achiev- 
ed by tilting the table 
downward. In some moun- 
tain scenes, the set is tilted 
up to give the view from 
the valley and down to 
give the view from the 

peak. This permits using the same set 
throughout, and results in a saving of both 
time and money. 

Several sets can be prepared on the ro- 
tating table at the same time. As soon as 
the filming of one set is completed, the 
table can be swung to the next. Max 
Fleischer, who has patented the new tech- 
nique, predicts that similar methods may 
be applied on Hollywood sound stages in 
the production of feature pictures. 
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Are you rattled by the insistent honk- 
ing of a taxicab blocked by your car, or 
does the sudden blast of a truck’s horn, as 
you are crossing a street, root you to the 
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Testing a subject's reaction to startling sounds. The effect produced 
by a noise is indicated by a needle on the electric meter at the right 








ODD PLANE WITH CLIPPED WINGS 





AIR FROM SPARE TIRE 
OPERATES NOVEL JACK 


AIR PRESSURE from the spare tire oper- 
ates a new auto jack, relieving the user of 
the manual labor of ‘jacking up a car 
wheel, and making the task an easy one 
for a woman or child. When a tire needs 
changing, the jack is plaeed in position, a 
hose is slipped over the spare-tire valve, 
and the wheel is raised from the ground 
in only ten seconds. Plenty of air remains 


A British student pilot taxiing around an airport in the “‘ground 
plane’”’ that teaches beginners the fundamental maneuvers of flying 


MEASURES REACTIONS TO LOUD NOISES 


spot in terror? How different persons vary 
in their reactions to loud sounds is now 
being studied with the aid of an “excit- 
ability meter” that recently was tried out 


upon a number of New 
York motorists. When 
electrodes are attached 
to the subject’s hands 
and a startling noise 
is produced without 
warning, the effect on 
the subject is betrayed 
by a fluctuating needle 
on the dial of a near- 
by electric meter, pro- 
viding a far more ac- 
curate way of gauging 
his emotional reaction 
than merely by observ- 
ing whether he blinks 
or jumps. The instru- 
ment was designed for 
use in testing the fit- 
ness of subjects to 
drive an automobile. 





“*- TRAINS FLYERS 


LTHOUGH it speeds along 

the ground at forty 
miles an hour, a curious air. 
plane in service at a British 
field can never leave the 
earth. The wing-clipped ma. 
chine is purposely designed 
with just too little lift to 
rise into the air, and is used 
for training student flyers, 
Since its controls have the 
same “feel” as those of a 
full-fledged plane, all the 
necessary maneuvers of fly- 
ing may be learned without 
risk. A would-be pilot is re. 
quired to spend six hours’ 
time in taxiing the trainer 
about the airport before tak. 
ing a standard craft aloft, 








TWO-FACED AUTO MIRROR 
CUTS GLARE AT NIGHT 


TWoO-IN-ONE rear-view mirrors for day 
and night driving are now available to 
motorists. One side of the reflector is of 
ordinary clear glass for daytime use. Turn- 
ing the mirror around on its swivel mount, 
as shown above, substitutes a glareproof 
face of dark glass that subdues headlights 
of cars approaching from the rear. 






























VISE CAN BE ADJUSTED 
TO ANY ANGLE DESIRED 


QUICKLY adjusted to any angle in any 
of four different planes, a new bench vise 
for woodworkers and machinists, shown 
above, is locked in position automatically 
when the jaws are tightened upon the 
work. The vise may be mounted upright 
or sidewise, to swivel upon a tubular post 
set vertically or horizontally. 
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in the spare for road 
use, according to the 
Detroit, Mich., invent- 
or; a tire containing 
thirty-five pounds 
pressure, usedina 
test, was found still to 
register thirty pounds 
pressure after the 
jacking operation had 
been completed. The 
jack is sturdy and 
simple in construction, 
having only one mov- 
ing part. 

























A hose conducts aif 
from the spare tire 
to jack seen at left 
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To raise the crane, each pair of legs is drawn together with hand winches and fastened with beams. Feet rest on tracks 





Mobile Crane Starts Each Job 
By Hoisting Itself . 


* Se 


MAN-MADE ROCKS FORM DENS FOR ZOO 














A zebra photographed 
against a background 
of artificial bowlders. 
Right, a brick shelter 
covered with forms of 
steel rods, ready to 
be faced with metal 
lath and sprayed with 
a concrete mixture to 
simulate rough stone 





‘NEW V- BELT COUPLING 
HAS ROLLER BEARING 


Unusvat strength is claimed for a new 
type of roller-bearing coupling for V-shaped 
machinery belts. Designed to run without 
lubrication, the coupling will operate ef- 
fectively even over flat pulleys, and can be 
used to join either fabric or cord belts. 
Fitted with oversize bearings that permit a 
rocking action, the new coupling is said to 
last much longer than couplings which 
utilize tight-fitting bearings, 


ARTIFICIAL bowlders provide a realistic 
setting for animals in the St. Louis, Mo., 
zoo. Made of a concrete mixture sprayed 
on with a cement gun, the man-made rocks 
conceal the brick cages and shelters. Forms 
for the improvised bowlders were made 
from shaped steel rods covered with metal 
lath. To complete the effect, artificial lich- 
ens may be attached to the simulated rock. 
Unsightly bars and fences are replaced by 
wide moats to confine the animals to their 
outdoor yards. 






BUILD FLOAT FROM MODEL PLANS 


FOLLOWING plans for a scale model of Columbus’s 
flagship, published in PopuLAR SciENCE MONTHLY, 
the Santa Maria, Calif., Chamber of Commerce 
constructed the impressive float shown below. 
Mounted on a horse-drawn cart, the ship was given 


a place of honor in a recent parade. 


ITHOUT recourse 
to special hoisting 
tackle, a portable crane 
developed in Germany 





bd can be transported easily 


and erected in only five 
hours, for it actually lifts 











itself into place when its 
Ph Aft hinged legs are drawn to- 
gether with hand winches 
and fastened with con- 
necting beams. Flanged 
wheels at the base of the 
legs ride on previously 
installed rails. Diesel- 
electric power operates 
the crane, which can lift 
100 tons and may be 
shipped wherever it is 
needed, disassembled, on 
a pair of railroad flat cars. 





DARKROOM THERMOMETER 
IS ILLUMINATED 


To AID in maintaining photographic de- 
veloping fluids at proper temperatures, an 
illuminated thermometer has recently been 
introduced for darkroom use. A small, red- 
colored bulb, mounted at the top of the 
glass-inclosed thermometer, is wired or 
screwed into a standard flash-light socket. 
When in use, the red bulb casts a soft glow 
on the thermometer face, making it easy to 
read the mercury column and graduated 
scale of the instrument. 


The parade float 
below, represent- 
ing the Santa Ma- 
ria, was made by, 
following ship- 
model plans from 
this publication 














































































































An Italian tank laying a 
portable bridge across a 
ravine. Right, the novel 
war machine with bridge 
raised for transportation 


HANDLE OF TOOTHBRUSH 
HOLDS DENTAL MIRROR 


INSPECTION of the teeth for tartar for- 
mation or possible decay is made easy by 
a new type of toothbrush which contains 
a dental mirror in its handle. By holding 
the highly polished reflector inside the 
mouth while facing a larger wall or cabinet 
mirror, the user can conveniently and 
quickly examine both front and back sur- 
faces of the teeth and gums. When not in 
use, the mirror slides into the handle, 
where it does not interfere with the or- 
dinary function of the brush. 





Dental mirror in use for examining back surfaces 
of teeth. It slides into the toothbrush handle 


RADIO WAVES ARE USED 
TO DRY PLASTER WALLS 


WET PLASTER walls in new houses are 
now quickly dried by ultra-short radio 
waves, according to a recent announce- 
ment by the Russian Institute of Industrial 
Construction. Placed inside a newly plas- 
tered room, a small transmitting unit sim- 
ilar to those used by doctors to furnish 
heat to joints or other internal parts of the 
body, radiates waves from two to fifteen 
meters long. The radio waves produce heat 
inside the plaster, and the walls dry out 
in a fraction of the usual time. Painting 
and other decorative work on the walls can 
then be started with little delay. 
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PLANES CARRY 
ALL COMFORTS 
FOR PATRONS 


Att the comforts of 
home are now provided 
for passengers on modern 
airliners. Acting the roles 
of housewife, secretary, 
and nurse, the plane stew- 
ardess draws on the ex- 
tensive supplies shown in 
the photo, for the con- 
venience and comfort of 
air travelers. The equip- 
ment includes a4 type- 
writer, electric razor, 
blankets, checkerboards, 
and vacuum bottles. 


























NEW WAR TANK BRIDGES STREAMS 
TO SPEED TROOP MOVEMENTS 


A TANK tested in recent Italian war games carries 
a mobile bridge over which troops may cross small] 
rivers and gullies. The portable span is hinged to the 
front of the tank, and wire cables raise it clear of the 
ground for overland transportation. When an advanc. 
ing column reaches a ravine, the tank crew lowers the 
bridge over the gap, where it is anchored to the opposite 
bank by wedge-shaped spikes, and the soldiers march 
across with little delay. The equipment was specially 
designed for use in rough, hilly country. 
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A WHIRLING, three-bladed pro- 
peller provides the motive power 
for a bicycle of odd design recently 
exhibited in Paris by a French in- 
ventor. Mounted at the front, the 
propeller is attached to a driving rod 
in a gear box supported over the 
front wheel by a metal frame. The 
gear mechanism is connected by a 
chain to the conventional bicycle 
sprocket wheel, which is pedaled in 
the usual manner. An extremely 
high gear ratio, it is said, enables 
the cyclist to drive the propeller at 
high speed. A hand lever is used 
to operate a rear-wheel brake, as in 
ordinary European bicycles. 
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PORTABLE FLOOR FOR DANCING 
CARRIED IN SMALL TRUCK 


PUTTING a thousand square feet 
of dance floor in a small delivery 
truck is the accomplishment of an 
inventive Californian, whose feat is 
appreciated by Hollywood, Calif., 
hostesses. Less than an hour is re- 
quired to install the portable floor 


in a garden, street, house, or build- 
ing. One side is finished for ball- 
room dancing; the other, for tap 
dancing. Ingenious fittings lock to- 
gether the individual panels in a 
smooth surface that will not warp 
or buckle, even in damp night air. 









One of the panels 
that make up the 
portable ballroom 
floor. The sections 
are locked together 
a by means of a hook 
# arrangement shown 
in the circle. In 
the photo at upper 
left, a specially 
designed clamp is 
being used to pull 
the panels together 


















































GIVES STEAM BATHS AT HOME 


A sTEAM bath at home, without need of | steam distributor, a chair with an 
an attendant, is made possible bya portable adjustable support on the back, a 
electric outfit now on the market. The cabinet of duck fabric, and a rub- 
equipment includes an aluminum kettle and _ ber floor mat. Quickly assembled, 
it is adaptable for any user from a 
small child to a large adult. Only 
five minutes is required to get up 
steam. The bather is in complete 
control of the apparatus.and can 
turn the electric current on or off 
at any time, or open the curtain by 
pulling a slide fastener on the in- 
side. The electric cord and switch 
are fully insulated to eliminate 
danger of shock. 
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Portable electric out- 
fit for steam baths, 
including adjustable 
rack, kettle with a 





steam distributor, 

LE cabinet, and floor mat 

pro- 

ywer 

ntly SCHOOLROOM CLASS TEACHES 
in CHILDREN SAFE DRIVING 

the : . 

rod EvEN school children are now being taught the 
the rules of safe driving, on the theory that it is never 
The too soon to start fitting them for this motorized 
va ‘ ; age. By the time they are old enough to operate 
cle 7m cars, they are expected to be well grounded in the 
d in ea fundamentals of driving procedure. The illustra- 
nely Inside the cabinet, the bather = a tion shows a driving class in session in a European 
bles or open dio cain to gulitny \ school, where curves and crossings have been 
- of a slide fastener. The electric sketched upon a long linen ribbon representing a 
ool cord and switch are insulated highway. With its aid, the pupils learn the tech- 
s in nique of overtaking cars and of making turns, 





progressing from simple problems to difficult ones. 
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CRES of palms so tall they can be 
ascended only with the aid of 
ladders rivaling a fireman’s aerial 
equipment. 

Fruit so delicate it is put into bags be- 
fore it is picked from the tree. 

Harems of male and female plants, liv- 
ing in groups, each male surrounded by a 
score of females, like a Turk with his wives. 

Trees that become taller with age, but 
not thicker. 

Tiny buds growing in long clusters like 
beads on a string, painstakingly dusted by 
men who take the place of insects in the 
plant’s life cycle. 

These are some strange phases of modern 
date raising, one of the queerest forms of 
horticulture on earth. In ancient days, 
dates were a chance product—a miracu- 
lous gift of Nature to man in a blazing 
desert where no other food grew. Today, 
in the United States, they thrive in pic- 
turesque gardens where literally every 
date is raised by hand. High up on sky- 
scraper trees, reached by wheeled exten- 
sion ladders mounted on steel tracks 
encircling the trunks, grow clusters of 
golden fruit which reaches maturity only 
as the result of careful scientific attention. 


. CO 


A picker harvesting dates in an American orchard. The exten- 
sion ladder is mounted on a steel track that encircles the tree 
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Men take the place of in- 
sects in fertilizing the 
.* date trees. Here a worker 

: is tying pollen - soaked 
‘ cotton inside a female bud 


Ever since Adam and Eve munched 
dates in the Garden of Eden, this 
delectable fruit has béen one of 
man’s choicest blessings. Ancient 
inscriptions show the tree was culti- 
vated along the Euphrates, in Mesopo- 
tamia, 4,000 years ago. Egyptian scribes 
drew a single feathery palm leaf to stand 
for “month,” and “year” was signified by 
a symbol picturing a crown of palm leaves. 
Throughout history, the d&te has been the 
staff of life to the bronzed, white-robed 
natives of northern Africa and Arabia. 
Yet the ancient industry is so young in 
America that of its 150,000-odd palms, 
two thirds are less than ten years of age 
and have not yet reached their prime. 
Equally new is the technique by which 
American growers scientifically propagate 
and cultivate the date—and harvest, grade, 
sterilize, and deliver it, sealed in trans- 
parent cartons, to your table. 

How the fruited palm was brought 
from its native habitat on the burning 
African desert and developed into a pro- 
ducer of one of man’s pleasantest foods, 
is a story of patient scientific effort span- 
ning half a century. 

Not until the middle of the nineteenth 
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NATURALIZE AN 
ANCIENT FRUIT 


By 


GLEASON 
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Above is a female date 
blossom; at the left, a 
male. Only two or three 
male trees are needed to 
fertilize the forty-eight 
female trees in an acre 


téntury did the secret of date culture be- 
gin to penetrate to America. Then Gen. 
Charles P. Stone, traveling in Egypt, sent 
a few shoots of date palms to southern 
California. But his gift was not appreci- 
ated, and the delicate young plants with- 
ered and died. 

At last, in 1898, government botanists 
at the University of Arizona Experiment 
Station determined to “naturalize” Phoe- 
nix dactylifera and adapt it to American 
soil. Dr. Walter T. Swingle, crack bota- 
nist of the U.S. Department of Agriculture, 
went to the Algerian coast in search of 
good specimens. Nine miles south of 
Biskra, on the edges of the great sink 
Chott Melrirh, a vast depression in the 
desert sinking nearly a hundred feet be- 
low sea level, he found huge gardens 
where grew the date tree known as Deglet 
Noor, or “Date of Light.” 

Pruning suckers from about the bases 
of healthy trees, Dr. Swingle wrapped 
them well in fibrous, hairy material from 
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the base of the date-leaf stalks, tied them 
into bags to be slung across the saddles of 
camels, and set off with his caravan to- 
ward the nearest outpost of civilization. 
Here he doused the shoots liberally with 
water, labeled them, and placed them 
aboard a specially chartered freight car 
billed for Algiers, 390 miles away. After 
much experiment, he devised a suitable 
method of’ packing them for their long 
ocean voyage. Crammed with moss packed 
around the shoots, the containers as 
shipped weighed from one to three tons 
each. A total of 447 offshoots thus finally 
reached the United States. 

Then began a long series of experiments 
by which the baby trees were carefully 
nurtured until their character was estab- 
lished and the thousand or more varieties 
known to the Arabs had been culled down 
to a dozen choice kinds suited to Ameri- 
can climate and soils. As inked needles 
traced their records. day by day upon the 
revolving drums of thermographs, hygrom- 
eters, and other weather-recording in- 
struments, scientists studied the growth of 
the young buds and minutely charted the 
habits of the palm. In greenhouses chilled 
by refrigerating machines, they exposed 
young shoots to freezing temperatures. 
They bathed them-with light from power- 
ful mercury-vapor lights, then immersed 
them in total darkness. 

They actually measured the almost im- 
perceptible up-push exerted by the delicate 
growing leaves, clocking growth as slight 
as half a millimeter a day. They learned 
how the palms work nights and sleep days, 
their growth checked at dawn by some 
strange power of the sun’s shortest rays. 
They found that the plants hibernate, 
bearlike, when the thermometer drops 
below forty-six degrees F., but waken 
when touched by the stimulating rays of 
the desert sun. And, by relentless elimina- 
tion of the unfit, they propagated a su- 
perior race of date palms, which could 


grow in the hot, irri- 
gated areas of the 
Coachella and Imperial 
Valleys in California 
and the Salt River Val- 
ley of Arizona. 

When I visited 
America’s date para- 
dise to learn how these 
scientists had built an 
amazing new industry, 
I saw on every hand 
the results of their two 
score years of patient 
work. The once bar- 
ren sands of this below- 
sea-level desert were 
transformed into an 
oriental garden of 
graceful trees whose 
lacy fronds made a 
welcome protection 
against the blazing sun- 
shine beating down 
from above. 

“The date palm must 
have its feet in the 
water, its head in the 
sunshine,” says an old 
Arab proverb, and 
here the ancient recipe 
was well fulfilled. 
Checkered by miniature 
sandy dikes dividing 
the fields into small 
squares for irrigation, 
the parts of gardens 
were undergoing the 
flooding which must 
take place once every 
ten days. 

At once I learned a 
strdnge fact about the 
life of the date palm. 
These symmetrically 
planted groves con- 
sisted almost entirely 


In humidity chambers like this, moisture is added or taken away to give the 
fruit the right proportion of water. The wooden trays contain tons of dates 


a oe 


Ripe 


dates hanging in clusters on the tree. 


Every year, the 


tree grows taller and the fruit is borne higher above ground 
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In Picturesque Groves on the Deserts of the West, 
Scientific Methods of Cultivation Produce a Food 
Transplanted from the Shady Oases of the Near East 
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Date palms with waterproof bags rolled up from 
the clusters, These are lowered when it rains 


of female trees, only two or three males 
among the forty-eight trees on each acre 
being enough to fertilize the rest. The 
male palm bears no fruit, but its blossoms 


_are heavy with powdery yellow pollen, 


Although bees and other insects are at- 
tracted to the male blossoms, they do not 
visit the female flowers; hence, their aid 
cannot be enlisted for the pollination, 
which must be done by hand. The mature 
blossoms are cut off, dried, opened, and 
the pollen shaken off, to be collected on 
small bunches of cotton. One large male 
blossom will yield about half a teacup of 
pollen—enough (Continued on page 119) 
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THE “SCRATCH TEST.” The most common method of de- 
termining what substances upset a patient is to make scratches 
on the arm and bind suspected materials against the skin. 
Harmful substances cause a rash,. but innocent ones do not 


»»- STRANGE PRANKS OF A MEDICAL MYSTERY 


OT long ago, a man arrived at 
the famous Mayo Clinic, at 
Rochester, Minn. This was his 
curious story: Every morning 

at eleven o’clock, no matter whether he 
was in a business conference or driving 
his car, he dropped asleep! 

Dr. Walter Alvarez, of the clinic, fol- 
lowed clew after clew. Finally, he traced 
the ailment back to the man’s breakfast, 
to his cup of coffee, and even to the 
cream in his morning beverage. When 
the patient eliminated cream from his 
coffee, the trouble disappeared! 

Just as amazing are thousands of other 
instances of that strange and often fan- 
tastic disorder known as allergy. Victims 
are upset when they eat, breathe, or touch 
substances which are harmless to the 
average person. Literally, what is meat 
for millions is poison for them. 

If eggs make you break out in a rash, 
if strawberries give you hives, if cats set 
you sneezing, you are allergic. Between 
10,000,000 and 15,000,000 Americans, it 
is estimated, are allergic to something. 

Every time a boy who lives in Brook- 
lyn, N. Y., chews gum, he starts to cough 
and sneeze. He is sensitive to chicle. 
Every time a girl in Chicago, IIl., smells 
chrysanthemums, her eyes puff up. She 
is allergic to the flower’s pollen. Every 
time a man in the South puts catchup on 
his steak, he chokes and gasps for breath. 
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He is affected by tomatoes in any form. 
Every time a woman in St. Louis, Mo., 
eats an onion, she gets blue spots on her 
skin. Every time—but the list goes on 
indefinitely. 

I have known people allergic to such 
familiar things as wall paper, Christmas 
trees, sauerkraut, rubber, red plums, seed 
corn, asters, rice, dates, ginger ale, fly- 
specks, corn silk. I have heard of a butch- 
er allergic to mutton; a florist sensitive 
to primroses; a carpenter affected by 
wood dust. And medical research is con- 
tinually adding new trouble makers to 
the list. 

At a recent meeting of the American 
Medical Association, the noted Kansas 
City, Mo., specialist, Dr. William W. 
Duke, reported a case of “scratch al- 
lergy.” The patient was hypersensitive 
to mechanical irritation. Even a scratch 
might prove fatal, not from infection but 
from the shock of the tiny injury. 

Some months ago, a physician friend 
of mine discovered what he thought was 
“aunt allergy.” Each time a particular 
aunt visited a six-year-old child, the boy 
broke out in a rash resembling measles! 

In the end, however, the doctor dis- 
covered that the youngster was violently 
allergic to eggs. The aunt invariably had 
bacon and eggs for breakfast and when 
she kissed her nephew traces remaining 
on her lips were sufficient to upset him! 






Even more astonishing cases are fa- 
miliar to medical men. Several patients 
have proved so sensitive to eggs that meat 
from a hen caused them to break out in 
a rash while meat from a rooster gave 
them no trouble. Infinitesimal traces of 
egg in the hen’s meat were responsible. 
Likewise, meat from a cow may upset a 
patient violently allergic to milk, while 
beef from a steer proves harmless. 

So sensitive was one patient to buck- 
wheat that a single drop of honey made 
by bees after visiting buckwheat flowers 
would produce severe abdominal pains. 
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CREAM in his breakfast cup of coffee caused 
a business man to fall asleep promptly at clev- 
en o’clock every morning, even if he. was in a 
conference or driving his car along the road 
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It was not the sug- 
ar content of the 
honey that caused 
the trouble. It was 
the remnants of 
buckwheat. In the 
laboratory, if you 
remove the water 
and sugar from 
honey by dialysis, 
or the use of special 
membranes, virtual- 
ly nothing remains 
behind. Yet, it was 
this ‘‘nothing’’ 
which brought on 
the attack! 

When a physician 
encounters an al- 
lergic patient, his 
work more than ever resembles that of a 
detective. He hunts clews; he eliminates 
suspects; he traces effect back to cause. 
The commonest method of tracking down 
an outlaw substance is known as the 
“scratch test.” How it works is illus- 
trated by a mystifying case reported from 
the Middle West. 

One day, an elderly man licked the 
flap of an envelope in sealing a letter. A 
few minutes later, he began to tingle from 
head to foot. Then, his face grew pur- 
ple, his breath came in gasps, and he 
dropped to the floor, unconscious. It was 
fifteen minutes before he came to. But in 
half an hour he was as well as ever. On 
another occasion, he tried on a pair of 
shoes that had just come back from the 
cobbler’s. Hardly could he tear them 
from his feet before he fainted. What 
was the secret of the strange attacks? 

His physician suspected that the root 
of the trouble was allergy. Making tiny 
scratches on the patient’s arm, he bound 
various substances tightly against the skin. 
In this test, harmless substances produce 
no effect; harmful ones cause a rash on 


Physicians Must Turn Detecnves 
To Find the- Causes of Ailments 
Produced by Eating, Breathing, 
Or Touching Common Substances 


By 


FREDERIC DAMRAU, M. D. 
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CHRYSANTHEMUMS are not a welcome gift to 


one Chicago girl. She is sensitive to their pol- 
len, and when she smells them her eyes puff up 
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CATS have a strange effect on some people. 
The mere presence of one of the animals in the 
same room will set such a sufferer off into a 
violent fit of sneezing that may last for hours 


the skin or react in 
some other way. Al- 
most the instant that 
fish glue -touched 
his arm, the patient 
started, and began 
to gasp for breath. 
This glue was a 
violent poison to 
his system and he 
had encountered it 
on both the insoles 
of the shoes and 
the flap of the en- 
velope. 

By means of the 
scratch test, one 
doctor found that 
an unfortunate four- 
year-old child was 
allergic to twenty-eight different things. 
She suffered from hay fever, asthma, 
hives, and a constantly upset stomach, all 
caused by the everyday substances that 
were poison to her 
system. They in- 
cluded potatoes, 
eggs, salmon, cod 
fish, mustard, green 
peppers, black pep- 
per, chicken feath- 
ers, cattle hair, rag- 
weed pollen, cockle- 
burs, and aspirin. 

Recently, the fa- 
mous. Richmond, 
Va., allergist, Dr. 
Warren T. Vaugh- 
an, announced a 
new and more sen- 
sitive test for foods 
that cause trouble, 
based on the pio- 
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TOMATOES are so deadly to a certain south- 
erner that if he puts catchup on his steak he 
immediately chokes and starts gasping for breath 
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neer work of the French scientist, Dr. F. 
Widal. After a twelve-hour fast, the pa- 
tient dines on the suspected food. Then, 
blood samples, taken at half-hour inter- 
vals, go under the microscope. If the food 
is the trouble maker, there will be a no- 
ticeable decrease in the number of white 
corpuscles in the blood. 

Only a few weeks after the new test 
was made public, it gave dramatic proof 
of its value. For eight years, a patient 
had been confined in a middle western 
sanitarium with a persistent fever. Doc- 
tors diagnosed her condition as tuberculo- 
sis. Using the Vaughan test, a physician 
proved that she was suffering from al- 
lergy and was continually being upset by 
the very foods she was being fed to make 
her well! When these foods were elimi- 
nated, the fever subsided and she was able 
to leave the sanitarium where she had 
spent nearly a decade. 

Strangely enough, it is often the most 
wholesome foods that cause the most 
trouble. Eggs, 
wheat, and milk are, 
in that order, first 
on the list of trou- 
ble makers. Also, 
the allergy victim 
rarely dislikes the 
food that makes 
him sick—and of- 
tentimes it is his 
favorite dish! 

If you ask a spe- 
cialist to explain just 
what such a food 
does in the system, 
he will be hard put 
to answer. Some- 
one once (Con- 
tinued on page 127) 


Illustrations by 
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While putting on a pair of shoes that had 
just come back from the cobbler, a man in 
the Middle West fell to the floor, uncon- 
scious. Glue on the insoles poisoned him 
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A member of the Alpine Club of Canada climbing a cliff in 
Jasper National Park. Right, students of the University of 
Nebraska unearthing the remains of a large prehistoric city 
discovered near Lynch, Neb., by a local school superintendent 
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By RoBERT E. MARTIN 


Serving as the Advance Guard of Science, 
Enthusiastic Hobbyists Are Adding Pages 
To Our Knowledge of the World We Live In 


T THE National Museum, 
in Washington, D. C., 
not long ago, Dr. Charles 
E. Resser, eminent pa- 

leontologist, was opening his 

morning mail. 

Unwrapping a small bundle, he 
discovered a slab of stone hardly 
larger than his hand. It contained 
what appeared to be a trilobite, 
one of the fossil ancestors of the 
horseshoe crab. A second glance, 
however, told Dr. Resser it was 
a new and dramatic find, a pre- 
historic crustacean hitherto un- 
known to science. 

The fossil had been picked up 
in a small canyon of the House 
Mountains and had come from a 
man named Frank Beckwith, of 
Delta, Utah. In all likelihood, 
Beckwith’s name never would 
have been known outside the 
small circle of his acquaintances 
except for his part in this dis- 
covery. Now it is familiar to 
scientists around the world. Fu- 
ture textbooks will refer to the 
fossil creature as a ““Beckwithia”’; 
museums will exhibit specimens 
labeled “Beckwithia”; new spe- 
cies of the order will be desig- 
nated “Beckwithia,” with another 
name after it to distinguish it 
from the others. Thus, the Na- 
tional Museum has immortalized 
the help of an amateur. 


Amateur 


If you leaf through the records 
of almost any field of research, you 
will find scores of similar instances; 
cases in which some amateur arche- 
ologist, some spare-time explorer, 
some alert traveler, some rider of a 
scientific hobby, has discovered 
something worth while and has aided 
the advance of knowledge. Amateurs 
are the scouts of science, pointing 
the way for the new advances. 

Hewing through the jungles of 
Yucatan or crunching over the snow 
wastes of the antarctic is the aver- 
age man’s idea of exploring. He 
rarely thinks of his own neighbor- 
hood as a field of research. Yet, the 
expedition to a far-away land can 
stay but a limited time, while the 
amateur explorer, working at home, 
can devote a lifetime to his useful 
hobby. He can become an undis- 
puted authority on the birds, ani- 
mals, minerals, insects, Indian relics, 
or fossils of his locality. And always 
there is the thrilling possibility that 
he is skirting the borders of a great 
adventure, the discovery of some- 
thing new. 

One fall day, two years ago, an 
amateur collector of butterflies, C. 
N. Rudkin, slammed on the brakes 
and slid his car to a stop on a wind- 
ing mountain road near his home in 
California. Hovering over a moist 
spot ahead were a half dozen brilliant 
black-and-yellow butterflies. Like a 






POPULAR SCIENCE MONTHLY 

















‘ords 


you 
ICES; 
che- 
orer, 
ofa 
ered 
‘ided 
eurs 
ting 


; of 
now 
ver- 
He 
bor- 
the 
can 
the 
me, 
eful 
dis- 
ani- 
lics, 
‘ays 
hat 
reat 
me- 


an 


kes 
nd- 
in 
ist 
ant 
ea 


big-game hunter stalking animals at a 
water hole, Rudkin crept forward, his net 
ready. A few deft swoops, and he had 
captured several specimens. To his amaze- 
ment, he found they were unknown to 
entomology. Within the boundaries of 
his own horizon, he had made a find such 
as men travel thousands of miles on costly 
expeditions to obtain. In honor of the 
amateur who discovered it, the new but- 
terfly has been christened “Papilio rud- 
kini,’” or Rudkin’s swallowtail. 

Another amateur, in the same state, was 
tramping among the Trinity Mountains 
when his eye was attracted by a delicate 
white flower edged with pink. He had 
never seen anything like it before. Care- 
fully, he dug up the plant and carried it 
to a professional botanist who proclaimed 
it a brand-new species of Lewisia, or bit- 
terroot. Like the butterfly and the pre- 
historic fossil, the plant has been named 
in honor of its finder. It is known to bot- 
any as the “Lewisia hackneri.” 

Almost every day in the year, amateurs 
forward specimens to museums for study 
and identification. Such institutions are 
always ready to assist the home explorer 
who is doing original work. Frequently, 
the debt is repaid by some valuable ad- 
dition to public collections made by such 
workers. 

Not long ago, for instance, Dr. Chester 
A. Reeds, Curator of Geology at the Amer- 
ican Museum of Natural History, in New 
York City, received a tiny package from 
a man in Tennessee. It contained fossil 
seeds from a tree of the Carboniferous age 
and proved an interesting addition to the 
relics of this lush era when the world’s 
supply of coal was being formed. 

Workers who have out-of-doors occupa- 


Explorers 




















THEIR HOBBIES 
HELP SCIENCE ~m.. 


A part of the large 
collection of fossils 
gathered by Dr. As- 
bjorn P. Ousdal, of 
Santa Barbara, 
Calif., on the near- 
by seacoast and 
mountains. Below, 
specimens of a kind 
of cactus that was 
unknown to botany 
until discovered by 
a Colorado amateur 


tions or hobbies appear to have the best 
chance of discovering something new. 
Hunters, surveyors, ranchers, farmers, 
railroad men—all have contributed valu- 
able finds to science. 

It was a Colorado judge, C. C. Coffin, 





J. T. Fox with a few of the 8,000 specimens in his private natural-history museum at Seaford, N. Y. 
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MAKE AMAZING 
NEW DISCOVERIES 
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hunting rabbits with his son in the 
foothills north of Fort Collins, who 
stumbled upon a strange stone javelin 
head unlike the Indian relics of the 
region. That chance discovery led to 
one of the most important archeologi- 
cal finds in America. A Denver anthro- 
pologist examined the stone weapon. 
He pronounced it a relic of the “Fol- 
som man,” a race that inhabitated North 
America more than 10,000 years ago. 

Further search disclosed ‘similar 
weapons. In 1934, under the direction of 
Dr. Frank H. H. Roberts, an expedition 
started work at the site. ‘Fourteen feet 
below the surface, the diggers uncovered 
the remains of a prehistoric camp. Buried 
with the bones of extinct animals were 
javelin points, scrapers, drills, and the 
crude ornaments with which these first 
Americans adorned themselves. 

The Judge’s rabbit hunt had ended by 
giving science its clearest picture of the 
culture of this bygone race. Another 
hunting trip, along the bank of a canal on 
the western coast of Florida, gave science 
an ice-age monster. 

Walter Holmes, a retired business man 
from Waterbury, Conn., was walking 
along the canal not far from his home 
in St. Petersburg when he espied some 
curious fragments of bone. They turned 
out to be the scutes, or horny plates, of a 
glyptodont, an armadillolike creature of 
the Pleistocene age. Renting the adjoin- 
ing property for excavation, Holmes 
started a one-man expedition to look for 
fossils. The result of his digging has been 
a fine collection, adding to the world’s 
knowledge of the ancient past. 

Not many miles to the south, a keen- 
eyed farmer, J. W. Parker, discovered the 
clew which gave the Smithsonian Insti- 
tution, at Washington, D. C., a much-de- 
sired mammoth skeleton. Parker was ex- 
amining the*caved-in bank of a large 
drainage ditch following a heavy freshet 
when he noticed some huge bones pro- 
truding from the earth. Under the direc- 
tion of Dr. (Continued on page 117) 
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ELECTRIC MAP ANSWERS QUESTIONS 


AN ELECTRIC map now automatically 
aids motorists seeking travel infor- 
mation at the headquarters of the Auto- 
mobile Club of Southern California. At 
‘ the touch of a button, the mileage to any 
: of 1,000 points within the state flashes 


from an electrical panel in luminous green 
figures, while a bright red spot indicates 
the location of the place upon a map 
twelve feet high. The thousand answers 
this instrument “knows” are given through 
an electrical brain whose cells are 1,000 
relays, interconnected by thirteen 
miles of wire. Figures are flashed 
from a board whose 460 tiny light 
bulbs are arranged to form the re- 
quired digits through eighty-seven 
separate circuit combinations. Shin- 
ing through a sheet of prismatic 
glass and one of stained giass, the 
individual light beams merge to 
form solid lines, glowing like neon 
tubes. The figures can be clearly 
read 200 feet or more away. The 
device was planned to answer the 
questions of the 100,000 persons 
who each year call for travel infor- 
mation, and to aid employees in 
answering telephone inquiries. 























































At the touch of a button, this automatic de- 
vice flashes on a panel the mileage to any 
one of 1,000 places in the state, while a 
spot of light marks its location on the map 


























POWER HACK SAW FOR THE HOME 
HAS SIMPLIFIED DESIGN 


INGENIOUSLY simplified construction 
makes a power hack saw of new design 
unusually inexpensive and easy to op- 
- erate. Especially suited for use in home 
workshops and garages, the portable 
tool is declared accurately machined, 
to insure true cutting, and able to with- 
stand hard usage. Stock up to two 
= inches in thickness can be cut with its 
melted aid. An eight-inch saw blade is em- 
ployed, operating at a speed of 125 to 
150 strokes a minute, and a quarter- 
horsepower electric motor runs it. 













Stock up to two inches thick can be cut with the 
simplified power hack saw illustrated above. It 
is operated by a quarter-horsepower electric motor 
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CREWLESS BALLOONS AID 
STUDY OF HURRICANES 


SEEKING the underlying causes of the 
hurricane belt that extends over the Carib- 
bean Sea and the southern United. States, 
experts of the Massachusetts Institute of 
Technology plan to explore the upper air 
of the region with the aid of miniature, 
crewless “sounding balloons.” Each of the 
gas bags will carry aloft weather instru- 
ments and a diminutive, automatic radio 
transmitter that broadcasts their readings 


to the ground observers. 


The tests are 


expected to aid in predicting storms. 


RAZOR OPENS ITS JAWS 
TO RECEIVE NEW BLADE 


CLEANING or replacing a blade is made 
easy by a new safety razor equipped with 
a head that opens or closes when a knurled 
ring at the end of the handle is twirled. 
This feature eliminates loose parts that 


may become sepa- 
rated or fall to the 
floor, and an added 
advantage is that 
the user may regu- 
late the closeness 
of his shave to suit 
his taste. When the 
ring is screwed up 
tightly, the blade 
is curved in the 
proper position for 
ordinary shaving; 
while unscrewing 
the ring a fraction 
of a turn allows 
the blade to spread 
away from the 
guard for an extra- 
close shave. The 
flexible blade 
adapts itself to the 
holder’s position. 






















The knurled ring at 
the end of the handle 
opens the razor head 
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STEAM TAKES BLEMISHES 
OUT OF UPHOLSTERY 


PRODUCING a fine cloud of dry steam, as 
shown above, a new electric vaporizer is 
said to remove wrinkles, creases, and other 
types of disfiguring marks from clothing, 
upholstery, and carpets. The treatment is 
also said to kill moths and their larvae. 


CHEMICAL PROCESS RUSTPROOFS METAL A patient tl the aie treatment for 


A CHANCE discovery of a way to 
keep metals from rusting has just 
boosted a British workman from a 
twenty-dollar-a-week job as a plat- 
er to a prominent post in a $175,- 
000 company. Motor-car makers, 
small-arms factories, aviation 
firms, and gas companies are said 
to be negotiating for the use of his 
process, which consists merely of 
a four-minute chemical bath. If 
the discoverer’s claims that it rust- 
proofs any metal prove justified, 
he has every chance of becoming 
one of Britain’s leading industrial 
magnates, The importance of such 
a process may be gauged from the 
fact that replacement of rusted 
objects accounts for an impressive 
part of the world’s annual billion- 
ton consumption of metals—a 
staggering figure amounting to 1,- 


000 pounds yearly for every man, Harry Webb, inventor of a process for rustproofing 
woman, and child upon the earth. metal, trying it out by reconditioning parts of a stove 


Large sizes of the new flex- 
ible steel pipe, like that 
shown below, will find use 
in many industrial plants 


progress toward a nor- 
mal growth of hair. Al- 
ternately applying air 
pressure and vacuum 
through a cap, the de- 
vice, it is claimed, re- 
stores the functioning 
of the blood vessels 
that nourish the hair 
follicles. Abnormal 
hair growth upon the 
legs of hospital patients 
treated with a circula- 
tion-stimulating ma- 
chine known as a 
“glass boot,” operating 
on a similar principle, 
suggested the new ma- 
chine, perfected for 
commercial use. 





HOSE MADE OF HARD STEEL 
IS FLEXIBLE AS RUBBER 


STEEL HOSE elastic enough to be twisted 
and bent like rubber, yet strong enough to 
resist pressure, vibration, and continued 
flexing, has now been made available. 
Small sizes of the product are declared es- 
pecially suited for use as fuel lines in mo- 
tor vehicles, and 


USE VACUUM TO AID HAIR GROWTH 


AN SCIENCE restore hair to the bald? 

Startling results in the affirmative are 
reported in 500 cases treated with a new 
machine, developed by Dr. Andre A. Cueto, 
of Cincinnati, Ohio. Fourteen to twenty 
half-hour treatments are said in many cases, 
to produce the appearance of “fuzz,” and 
from this point on the patient is declared to 
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baldness while he reads and smokes in comfort 


ODD “PINWHEEL CAMERA” 
CATCHES LIGHTNING 


Vacarties of lightning bolts are recorded 
with a “pinwheel camera” devised by Prof. 
John G. Albright of the Case School of 
Applied Science. At the height of an elec- 
trical storm, the shutters of the cameras 
mounted on a wheel are opened, and the 
wheel is rotated rapidly by hand. A multi- 
ple lightning discharge along a single path 
is recorded as a series of parallel streaks, 
and a study of the film gives a clear 
picture of its behavior. Through the curi- 
ous arrangement of the cameras, every 
part of the sky is covered. 
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for housing control 
wires in airplanes 
and motor boats. 
Bellowslike corru- 
gations in the met- 
al wall of the hose 
account for its 
amazing flexibility, 
which is strikingly 
demonstrated in 
the accompanying 
photograph. 





Spun rapidly in a storm with shutters open, this 
battery of cameras gets unusual lightning views 
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ELECTRIC MAP ANSWERS QUESTIONS 


N ELECTRIC map now automatically from an electrical panel in luminous green 
aids motorists seeking travel infor- figures, while a bright red spot indicates 
mation at the headquarters of the Auto- the location of the place upon a map 
mobile Club of Southern California. At twelve feet high. The thousand answers 
the touch of a button, the mileage to any _ this instrument “knows” are given through 
of 1,000 points within the state flashes an electrical brain whose cells are 1,000 
relays, interconnected by thirteen 
miles of wire. Figures are flashed 
from a board whose 460 tiny light 
bulbs are arranged to form the re- 
quired digits through eighty-seven 
separate circuit combinations. Shin- 
ing through a sheet of prismatic 
glass and one of stained glass, the 
individual light beams merge to 
form solid lines, glowing like neon 
tubes. The figures can be clearly 
read 200 feet or more away. The 
device was planned to answer the 
questions of the 100,000 persons 
who each year call for travel infor- 
mation, and to aid employees in 
answering telephone inquiries. 


At the touch of a button, this automatic de- 
vice flashes on a panel the mileage to any 
one of 1,000 places in the state, while a 
spot of light marks its location on the map 














POWER HACK SAW FOR THE HOME 
HAS SIMPLIFIED DESIGN 


INGENIOUSLY simplified construction 
makes a power hack saw of new design 
unusually inexpensive and easy to op- 
erate. Especially suited for use in home 
workshops and garages, the portable 
tool is declared accurately machined, 
to insure true cutting, and able to with- 
stand hard usage. Stock up to two 
inches in thickness can be cut with its 
aid. An eight-inch saw blade is em- 

Stock up to two inches thick can be cut with the ployed, operating a a speed of 125 to 
simplified power hack saw illustrated above. It 150 strokes a minute, and a quarter- 
is operated by a quarter-horsepower electric motor horsepowe r electric motor runs it. 
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CREWLESS BALLOONS AID 
STUDY OF HURRICANES 


SEEKING the underlying causes of the 
hurricane belt that extends over the Carib- 
bean Sea and the southern United States, 
experts of the Massachusetts Institute of 
Technology plan to explore the upper air 
of the region with the aid of miniature. 
crewless “sounding balloons.” Each of the 
gas bags will carry aloft weather instru- 
ments and a diminutive, automatic radio 
transmitter that broadcasts their readings 
to the ground observers. The tests are 
expected to aid in predicting storms. 


RAZOR OPENS ITS JAWS 
TO RECEIVE NEW BLADE 


CLEANING or replacing a blade is made 
easy by a new safety razor equipped with 
a head that opens or closes when a knurled 
ring at the end of the handle is twirled. 
This feature eliminates loose parts that 
may become sepa- 
rated or fall to the 
floor, and an added 
advantage is that 
the user may regu- 
late the closeness 
of his shave to suit 
his taste. When the 
ring is screwed up 
tightly, the blade 
is curved in the 
proper position for 
ordinary shaving; 
while unscrewing 
the ring a fraction 
of a turn allows 
the blade to spread 
away from the 
guard for an extra- 
close shave. The 
flexible blade The knurled ring at 


adapts itself to the the end of the handle 
holder’s position. opens the razor head 
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STEAM TAKES BLEMISHES 
OUT OF UPHOLSTERY 


PRODUCING a fine cloud of dry steam, as 
shown above, a new electric vaporizer is 
said to remove wrinkles, creases, and other 
types of disfiguring marks from clothing, 
upholstery, and carpets. The treatment is 
ilso said to kill moths and their larvae. 


\ CHANCE discovery of a way to 
keep metals from rusting has just 
boosted a British workman from a 
twenty-dollar-a-week job as a plat- 
er to a prominent post in a $175,- 
(0 company. Motor-car makers, 
small-arms factories, aviation 
firms, and gas companies are said 
to be negotiating for the use of his 
process, which consists merely of 
4 a four-minute chemical bath. If 
the discoverer’s claims that it rust- 
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prools any metal prove justified, 
ie he has every chance of becoming 
iS one of Britain’s leading industrial 
8 magnates, The importance of such 


a a process may be gauged from the 
i fact that replacement cf rusted 
objects accounts for an impressive 
part of the world’s annual billion- 


: ton consumption of metals—a 
Staggering figure amounting to 1,- 
000 pounds yearly for every man, Harry 
woman, and child upon the earth. metal, 
















Large sizes of the new flex- 
ible steel pipe, like that 
shown below, will find use 
in many industrial plants 


Mimicidieadiie cr 


Sea Nae 


NOVEMBER 


CHEMICAL PROCESS RUSTPROOFS METAL 4 patient receiving the vacuum treatment for 





HOSE MADE OF HARD STEEL 







USE VACUUM TO AID HAIR GROWTH 






AN SCIENCE restore hair to the bald? 

Startling results in the affirmative are 
reported in 500 cases treated with a new 
machine, developed by Dr. Andre A. Cueto, 
of Cincinnati, Ohio. Fourteen to twenty 
half-hour treatments are said in many cases, 
to produce the appearance of “fuzz,” and 
from this point on the patient is declared to 
progress toward a nor- 
mal growth of hair. Al- 
ternately applying air 
pressure and vacuum 
through a cap, the de- 
vice, it is claimed, re- 
stores the functioning 
of the blood vessels 
that nourish the hair 
follicles. Abnormal 
hair growth upon the 
legs of hospital patients 
treated with a circula- 
tion-stimulating ma- 
chine known as a 
“glass boot,” operating 
on a similar principle, 
suggested the new ma- 
chine, perfected for 
commercial use. 


































baldness while he reads and smokes in comfort 






ODD “PINWHEEL CAMERA” 
CATCHES LIGHTNING 


Vacaries of lightning bolts are recorded 
with a “pinwheel camera” devised by Prof. 
John G. Albright of the Case School of 
Applied Science. At the height of an elec- 
trical storm, the shutters of the cameras 
mounted on a wheel are opened, and the 
wheel is rotated rapidly by hand. A multi- 
ple lightning discharge along a single path 
is recorded as a series of parallel streaks, 
and a study of the film gives a clear 
picture of its behavior. Through the curi- 
ous arrangement of the cameras, every 
part of the sky is covered. 




































Webb, inventor of a process for rustproofing 
trying it out by reconditioning parts of a stove 


IS FLEXIBLE AS RUBBER 


STEEL HOSE elastic enough to be twisted 
and bent like rubber, yet strong enough to 
resist pressure, vibration, and continued 
flexing, has now been made available. 
Small sizes of the product are declared es- 
pecially suited for use as fuel lines in mo- 
tor vehicles, and 
for housing control 
wires in airplanes 
and motor boats. 
Bellowslike corru- 
gations in*the met- 
al wall of the hose 
account for its 
amazing flexibility, 
which is strikingly 
demonstrated in 
the acc ompanying Spun rapidly in a storm with shutters open, this 
photograph. battery of cameras gets unusual lightning views 
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BIKE FOR TOURING HAS 
RADIO AND TRAILER 


How to fit a bicycle for cross-country 
travel was recently demonstrated by Hu- 
bert J. Phillips. of Cheyenne, Wyo., who 
added a homemade trailer and radio to 
his machine for a tour to the Pacific Coast. 
Weighing thirty-five pounds 
empty, the trailer holds a 
one-man camping outfit. 

















KEY SETS CAR-SPEED GOVERNOR 


WITH a new speed governor attached to his 
car’s carburetor, the owner can make sure that 
no reckless borrower will operate his machine 
at a risky pace. By inserting a key in a dash- 
board lock, as in the view at upper left, he can 
set or disconnect the control device at will. The 
governor, which can be adjusted for any desired 
Hubert J. Phillips and the bicycle that he equipped with a homemade radio and trailer maximum speed, is shown at upper right. 
















































NEW PROCESS PRINTS PHOTOS ON WALLS 


MONSTER photographs, imprinted on 
walls through a process developed by two 
British inventors, offer a striking new way 
of decorating homes and buildings. The 
wall is first sprayed with a plastic paint 
containing asbestos, and then with a light- 
sensitive silver emulsion that adheres to 
the prepared surface. An enlarging lan- 
tern now projects the picture upon the 
wall. Developing and fixing solutions are 
next applied with a spray gun, followed 
by a final protective coat of lacquer. Us- 
ing the new scheme, the largest theater 
could be redecorated throughout in a few 
hours’ time. Since the pictures obtained 
are impervious to the weather, they may 
CAMERA RANGE FINDER be applied outdoors, and advertising could 

GIVES QUICK FOCUS be affixed to billboards overnight. 































DtRECTLY connected to the focusing 
mechanism, a quick-acting range finder 
just introduced for large cameras allows 


the same high-speed focusing adjustment 
provided by modern miniature cameras. 
Instead of reading the dial of an inde- 
pendently operated distance meter and 
setting the camera’s focusing scale ac- 
cordingly, the user simply racks out the 





ll S lth Ss S S , ; P . ‘ 
be i1low until the new accesso y hows that To imprint a photograph on a wall, the prepared surface is first sprayed with a silver emulsion. 
his camera is corre¢ tly focused, The picture is next projected on the wall, and then developed and fixed and sprayed with lacquer 





DOG’S BARK TONED DOWN BY OPERATION 
TONING DOWN the 


barking of noisy dogs is 
the reported accomplish- 
ment of an Atlanta, Ga., 
veterinarian, who has per- 
formed the feat upon the 
pets of a number of apart- ' 

ment dwellers. In the sim- “ELECTRIC EYE” TIMES 
ple, painless operation PICTURE ENLARGING 
that he has devised, a 

dog’s vocal cord is re- TIMING enlargements from miniature 
lieved of asmall V-shaped _ negatives is simplified by a new “electric- 
wedge on either side. No eye” meter, similar in principle to photo- 
danger to the animal is — electric exposure meters currently used in ‘ 
involved, it is said, and _ picture taking. Light from the entire neg- 
the only after effect is ative is projected upon a sensitive element, 
that an ear-splitting bark and a scale reading shows the proper ex- 
is muffled toa dulcet tone posure time. The meter also indicates the 





that can cause no com- _ grade of enlarging paper to use, shows the 
plaints from neighbors. general condition of the negative, and re- 
An Atlanta, Ga.. veterinarian cutting a slice out of a dog’s vocal In the photo at left, a veals whether the developing process has 
cord. This painless operation is said to muffle the animal's bark pet is under treatment. been correc & i 
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Golfer teeing off on one of the radiating fairways 
shown in the plan. An observer signals the distance $$ tL — ka 





BUILDS OWN TELESCOPE 
FROM P.S.M. PLANS 


From plans published in PopuLarR 
SCIENCE MONTHLY, John E. Flynn, of 
Yakima, Wash., has built a sixty-inch re- 
fracting telescope that he declares su- 
perior in performance to a neighbor’s in- 
strument costing nearly $200. A carpet 
tube forms the barrel of the homemade 
telescope and a pair of magnifying glasses, 
one of them reground, serve as lenses. The 
total cost was only a few dollars. In 
three months, 118 visitors have come to 
look through the telescope, which is 


shown with its builder in the picture above. 
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BOY IN TOWER REPORTS AS 
NATURE AND LENGTH X 
OF SHOTS ON ELECTRIC 
FLASHER BOARD 
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INTERLOCKING LETTERS FORM 


DURABLE stencils may be prepared in a 
jiffy from interlocking sections of spring 
brass, now on the market. The sections 
bear individual letters and may be joined 
to form any desired combination of ini- 
tials or words, as shown in the illustration 
at the right. The resulting marker may be 
used indefinitely. When it is no longer re- 
quired, a slight push separates the letters 
and they are available for future use in 
other combinations, 









WITH fairways radiating 
out from a central point 
like the spokes of a wheel, a 
new kind of golf course, re- 
cently devised by an Illinois 
inventor, makes it possible to 
play eighteen holes of sporty 
golf in a forty-acre field. 
Players drive from a central 
point and work from one fair- 
way to the next around the 
wheel. As each player drives 
from a fifty-yard long tee 
down the fairway, a boy in a 
tower sights the ball and re- 
ports by an electric flasher 
board the distance and the 
nature of the shot. A second 
ball then is played from the 
tee toward one of three dummy 
greens approximately the re- 
maining distance. The result 
of this shot also is relayed 
by the tower boy. The player 
then places another ball on a 
part of the long tee which 
closely reproduces the lie and 
position of his second ball, and 
follows through for the com- 
pleting shots that carry him 
back to a regular green be- 
hind the tee. 


STENCILS 


Brass sections are joinedin 
any combination to make 
a sturdy, durable stencil 


MUSIC MADE VISIBLE IN = MOVIE 


F UTURISTIC patterns « of light and shad- 


accompany the music of Wagner’s “Song 
to the Evening Star,” in a unique sound 
film recently completed for exhibition in 
a New York theater. Marching rhymical- 
ly across the audience’s field of view, the 
odd designs were produced by trick pho- 
tography, with the aid of bracelets, toy 
balls, silks, and crushed tissue ribbons. 







Ellen Bute, director, and Ted Nemeth, 
photographer, who made a movie of a 
song. Left, a “‘scene”’ 
















from the film 
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By EDWIN TEALE 





LINTING in the sun high over Kansas City, Mo., 
a silver speck disappears in the blue. It is a 
winged laboratory, a $350,000 experimental plane 
blazing a trail for air lines at the top of the sky. 
For weeks, with Capt. D. W. Tomlinson at the controls, 
this low-wing, all-metal Northrup monoplane, built especial- 
ly for the Lindbergh Line, TWA, has been climbing into the 
cold, thin air of the 30,000-foot level. Within the cabin, 
lights flash on and off, automatic cameras click and films 
record—minute by minute—the readings of a battery of 
dials and gauges. Thus, on strips of celluloid, science is 
writing new chapters in the story of the stratosphere. 
While this pioneer ship is surveying the possibilities for 
high-altitude air lines, other explorers of the sky are groom- 
ing their planes for similar work. 
Capt. D. W. Tomlinson and a companion in the cockpit of a high-altitude plane, Howard Hughes, sportsman pilot, ” making long-distance 
wearing oxygen masks of the type used in excursions to the roof of the world, test flights in a swift Douglas plane with a sealed cabin. 
Above is a view of New York City and its environs from the sub-stratosphere Clarence Chamberlin, veteran transatlantic flier, is prepar- 
ing for a hop to Europe through the stratosphere. Amelia 
Earhart, with the codperation of Purdue University, is in- 
stalling an elaborate array of scientific apparatus in a special 
twin-engined “laboratory plane” built at the Lockheed 
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plant in Burbank, Calif. From coast to 
coast, a new assault is beginning on avi- 
ation’s last frontier. 

Hardly more than three decades ago, 
this frontier was unknown and undreamed 
of. The world of science accepted the 
theory of a one-piece atmosphere in which 
the temperature dropped steadily as you 
ascended. Then, about 1902, the sounding 
balloons of an amateur weather observer, 
a wealthy French bachelor who always 
spoke of his observatory as his wife, re- 
vealed a surprising thing. At approxi- 
mately 33,000 feet, the thermometer stood 
still. Beyond that, the temperature ap- 
parently remained constant at between 
sixty and seventy degrees below zero F. 
In some instances, it even rose slightly. 
It is this lonely realm of eternal cold that 
the amateur, Leon Teisserenc de Bort, 
named the “level zone,” or stratosphere. 

Since then, aerial explorers have added 
much to our knowledge of this high table- 
land of the sky. 

We know, for instance, that cosmic rays 
ire 100 times as numerous there as on 
earth. We know that the stratosphere is 
higher above the earth in summer than 
in winter. We know that it is lowest 
over the poles and highest over the equa- 
tor. And we know that, in topsy-turvy 
fashion, the stratosphere is 
colder above the tropics than 
above the arctic ice fields, 

A region where the air is free 
from fogs, storms, gusts, and 
bumps; a region where all 
veather is good weather, where 
steady, sweeping winds and re- 
duced atmospheric pressure will 
enable “thin-air” machines to 
make terrific speeds—that is 
the stratosphere. It is there, 
experts agree, you will find the 
far-flung air lanes of the future. 














Today, on the trail of the pioneers is com- 
ing the scientific push of commercial air 
lines. Stratosphere exploration has entered 
its second phase. 

The story of man’s early climb into this 
borderland of the unknown is compara- 
tively recent history. 

In 1927, the ill-fated Capt. Hawthorne 
Gray, of the U. S. Army, rode his open- 
basket balloon from Chanute Field, IIl., 
to a height of 42,470 feet, losing his life 
miles above the earth when his oxygen 
supply failed. There followed the work 
of crack plane pilots who pushed into the 
lower fringes of the stratosphere, lifting 
the peak of their climb until the Italian, 
Commander Renato Donati, set a mark 
of 47,352 feet, more than nine miles above 
the earth. 

It was in 1931, however, that the world 
became stratosphere-conscious. 

An obscure Belgian university profes- 
sor, Auguste Piccard, startled scientists 
by soaring with a companion ten miles 
above the fields of Central Europe en- 
closed in an air-tight aluminum ball seven 
feet in diameter. Everyone remembers 
that Jules Verne journey: how the profes- 
sor saved the day by stuffing oakum and 
grease into leaks in the metal ball and 
how, after the valve rope snapped—ten 
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COMING DOWN FOR AIR. Howard Hughes, sportsman 
pilot, leaving the sealed cabin of his swift Douglas piane 
after a long-distance flight through the thin upper air. Ships 
that sail the stratosphere must take an oxygen supply along 






miles in the air—the great balloon drifted 
out of control for hundreds of miles across 
Europe to a safe landing on an Alpine 
glacier. Piccard is the Columbus, his bal- 
loon the Santa Maria, of the stratosphere. 

Only two man-made things had ever 
gone higher: sounding balloons, and the 
projectiles from the Big Bertha which 
shelled Paris during the World War. Un- 
manned balloons have ascended to a height 
of twenty-three miles, and it is estimated 
that the shells of the monster cannon 
reached an elevation of thirty-four miles 
in their arc from behind the German 
lines. 

The next year saw Piccard again ex- 
ploring the upper air with his scientific 
instruments. In rapid succession, he was 
followed by Russian and American aero- 
nauts. Their journeys made newspaper 
headlines and set new records. 

There was the amazing escape of Com- 
mander T. G. Settle, in 1933, when his 
balloon was forced down in a Chicago 
railway yard. There was the tragic end, 
in 1934, of three Russians, dashed to 
death in their falling gondola, In the same 
year occurred the parachute jumps that 
saved the lives of Capt. Albert W. Stev- 
ens, Capt. Orvil Anderson, and Major 
William Kepner, (Continued on page 86) 












ARTIFICIAL STRATOSPHERE. In the air-tight chamber 
shown at the left, Italian aviators are tested under atmos- 
pheric conditions reproducing those at a height of 60,000 
feet, to test their fitness for battle far above the earth 


TRAILS MILES ABOVE THE EARTH 
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Screening dissolved adobe bricks in the field to 
obtain the plant remains they contain. At left, 
a portion of a typical brick and piles of the 
twigs and seeds recovered from a similar sample 
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Ancient Bricks Reveal History of Plants 


CENTURY-OLD fragments of plants 
“embalmed” in ancient bricks are 
helping Prof. W. Hendry of the 
University of California to construct 
a novel plant calendar, fixing the 
dates when flowers and vegetables 
of alien origin first were brought to 
the United States. Builders of old 
Spanish missions and other historic 
structures used fifty-pound bricks 
of mud, which they mixed with any 
available plant material to make i 
hold together. Prof. Hendry 
places one or two of these 
bricks in water, lets them 
stand overnight, pulverizes 
them, and pans the muddy 
water much as a prospector 
pans for gold, using sieves 
to catch the handful of plant 








HANDY CONNECTOR SIMPLIFIES WIRING 


ELECTRIC wires are readily joined, with- 
out recourse to ordinary splicing methods, 
through the use of a handy new connec- 
tor. The wire ends, stripped of insulation, 





How the connector is used to splice two 
Made of molded plastic, it insures perfect insulation 


wires. 


are inserted in a core of seamless brass 
tubing, which is threaded at the center 
and split at the ends. A pair of molded 
plastic insulators are then pushed over 
the tube from each side, form- 
ing a snug “push fit” with one 
another. The insulators are 
threaded internally, and when 
they are screwed together the 
brass core is clamped down 
over the wire ends with a vise- 
like grip, forming a tight joint 
and giving a high degree of 
electrical conductivity. 


FIRE TRUCK CARRIES OWN WATER SUPPLY 


DESIGNED by the fire chief of Saugus, 
Mass., an all-purpose fire truck just placed 
in service there is declared to be the 
only one of kind in the world. The 
versatile machine serves as a hose wagon, 

forest-fire fighting apparatus, a pumper, 
and a “traveling hydrant.” A short-wave 







radio set is one of its ultra-modern fea- 
tures, and its equipment also includes a 
200-gallon-a-minute pump, a 150-gallon 
booster tank, a deck gun, and half a mile 
of hose. Its unusual features enable the 
truck to operate independently of the 
city water supply. 


This all-purpose fire truck 
boasts a radio, a deck gun, 
and a150-gallonwatertank 





fibers and seeds that each brick contains. 
Examined under the microscope, speci- 
mens from different localities reveal how 
plants brought from Spain by the mis- 
sion fathers were transported across Mexi- 
co, introduced into California, and spread 
through the West. Among the varieties 
thus acclimated, Prof. Hendry has iden- 
tified roses, wheat, barley, oats, peaches, 
figs, beans, peas, carrots, and watermelons, 
all of which owed their introduction to 
the travels of the missionaries. 














An expert examining plant fragments under a high- 
powered magnifier to identify and classify them 











ELECTRIC DOOR LOCK 
REQUIRES NO KEY 


No KEY is required to operate a novel 
electric door lock, recently exhibited in 
Chicago, Ill. The user merely has to 
push the right buttons. selected from a 
circular row of eight, resembling a tele- 
phone dial, and the door will open. Push- 
ing the wrong buttons not only fails to 
open the door, but sets off an alarm bell 
that rings for seven minutes. The owner 
can change the “combination” at will, and 
dozens of settings are possible. 
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BIGGEST GUITAR IS PLAYED 
LIKE A BASS FIDDLE 


BELIEVED to be the world’s biggest guitar, 
this six-foot instrument, recently demon- 
strated in Chicago, combines the resonance of 
the bass fiddle and the tones of the guitar. 
The ‘“‘Bassoguitar,’ as the new instrument 
‘ has been named, is played by slapping and 








easily made from aerial 
photographs 
new projection 
Two aerial photos of a 
single area are made at 
slightly different 
the 
pro- 
the 
a 
glass drawing 
board, one through 
a red filter and the 
other through 
blue one. Donning 
glasses fitted with 
one 
blue lens, the map 
maker sees a three- 
dimensional repro- 
duction which can 
be easily traced. 
With this device, 
it is easy to esti- 
mate elevations. 


“STETHOSCOPE”’ 


with a 
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MAP-MAKING DEVICE PROJECTS 
AERIAL PHOTOS IN RELIEF 


maps are Colored spectacles and 
twin projectors give 
three-dimensional ef- 
fect to aerial photos 


device. 








plucking the strings like a bass fiddle. This instrument traces motor vibrations 


WELLS REDUCE EARTHQUAKE FIRE PERIL 
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One of the storage wells being dug in San Francisco for earthquake use 
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To INSURE an ade- 
quate water supply 
for fire fighting in 
the event that an 
earthquake destroys 
the water mains, 
San Francisco. 
Calif.,is constructing 
storage reservoirs 
at strategic points 
throughout the city. 
Each of these huge 
wells is fourteen 
feet deep and thirty 
fee™ in diameter, 
and holds 75,000 
gallons of water, 
enough to keep a 
fire pump of the 
latest type going 
for an hour and a 
half. The city will 
install 180 of these 
water-storage wells 
as part of a pro- 
gram of prepared- 
ness against pos- 
sible disasters. 
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FINDS MOTOR ILLS 


For locating the source of motor noises 
and engine trouble, a Cleveland, Ohio, con- 
cern has recently brought out an electric in- 
strument resembling a physician’s stetho- 
scope. A thin rod carries vibrations to a 
microphone in which electric impulses are 
set up by salt crystals and transmitted to the 
headphones. So sensitive is the stethoscope 
that even the faintest of vibrations can be 
detected with it. 










































The designer hold- 
ing a model of the 
new plane designed 
for amateur flyers 





ROCKETLIKE PLANE HAS 
SPEED WITH SAFETY 


RESEMBLING a rocket more than it does 
any conventional type of aircraft, an odd 
plane designed by a French inventor is 
intended to give private flyers the ad- 
vantage of high speed combined with 
safety of operation. The designer, who 
is shown above with a model of the “Ar- 
row Plane,” as the revolutionary craft is 
called, claims that it will be able to reach 
a maximum speed of 280 miles an hour. 









Drawing shows construction of proposed safety track for fast streamline trains, and corresponding design of 
This plan, the inventor claims, would resist side sway and hold the speeding car on the track 


wheel trucks 


TINY ELEPHANTS CARVED OF IVORY 
ARE PACKED IN HOLLOW SEEDS 


MINIATURI animals and other 


that their 


Worry 


man 
world. 


graph, which is greatly enlarged 


figures, 
hand-carved details are visible only under a 
powerful lens, are the product of a Bombay, India, crafts- 
who markeis his creations to collectors all over the 

One of his accomplishments is packing from one 
to 125 carved elephants within a single hollowed-out seed 
no larger than an ordinary pea. The accompanying photo- 
shows one of the largest 
of his miniatures, the seed that serves as a receptacle, and 
its ivory cap. compared with a pair of safety-match tips. 


SAFETY TRACK FOR STREAMLINERS PERMITS HIGHER SPEED 























so tiny 


PORTABLE STERILIZER FOR LAKES 


CAPABLE of being carried directly to 
the point where it is needed, a portable 
sterilizing outfit recently tried out suc- 
cessfully in England renders the waters 
of the old swimming hole germ-free and 
safe for bathers. A small boat 
motor-driven apparatus that 


carries 
prepares a 
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disinfecting solution on the spot and 
sprays it into the water in the required 
amount. A testing outfit included in the 
equipment shows how much sterilization 
the water needs, and indicates when it 
has been brought to a_ predetermined 
standard of purity. 





Water-sterilizing outfit installed in a rowboat, in use on the Serpentine in Hyde Park, London, 
The man in the stern is making a test of the water 


England, to make the water safe for bathing 














~TREAMLINE trains could 

safely whiz at speeds of 225 
miles an hour or more over a track 
designed by Prof. Kurt Weisinger, 
of Zurich, Switzerland, accord- 
ing to the inventor. Instead of 
being set upright as in standard 
practice, the rails would be in- 
clined toward each other at an 
angle of thirty degrees from the 
perpendicular. Wheels of vehi- 
cles using the track would be sim- 
ilarly slanted. Because of the re- 
sulting resistance to side sway, 
Prof. Wiesinger maintains, derail- 
ment from this cause would be 
reduced to a negligible hazard. 
As an additional safeguard, ex- 


tra-wide flanges on the wheels of 
the car would engage the under 
sides of the rails and resist any 
tendency of the vehicle to leave 
the track in an upward direction. 








SCULPTOR MODELS HEAD 
TO SOLVE A MYSTERY 


FRAGMENTARY remains of a man’s head, 
found last May in a clay bed on a north 
Haverstraw, N. Y., farm, have given a 
New York sculptor, Frederick Guinzburg, 
the hardest task of his career. With only 
the slimmest of clews to guide him, he has 
just completed “rebuilding” the head in 
a remarkable plaster likeness that may 
help police identify the victim. The 
photograph above shows a New York 
City detective examining his restoration. 
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GANSSOSS precautions as rigid as those which weighs from 
of a hospital protect an indoor plan- one to eight pounds. 
tation at Encinitas, Calif., where papayas, The trees grow so 
a tropical fruit, are being grown for the — rapidly that garden- 
first time on a large scale in the United ers must cut off 
States. Because of the susceptibility of their tops when they 
the trees to germ and fungus diseases, the are one year old, to 


soil in which they grow is sterilized, and keep’ them 


visitors and workers must dip their feet pushing through the 


in a pan of disinfectant solution before glass panes 


entering. Steam-heated greenhouses main- greenhouse 
tain a tropical climate to preserve the twenty feet 
flavor of the pulpy, golden-yellow fruit, the ground. 





ELEVEN-POUND MUSHROOM FOUND 


A SINGLE mushroom large enough to supply a ban- 
quet has been discovered and placed on exhibition in 
Switzerland. The phenomenal specimen tips the scales 
at eleven pounds. and measures more than a foot in 
diameter. In the illustration above, the giant mush- 
room is shown being weighed, while an observer checks 
its size with a centimeter scale. 
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These greenhouses contain 650 papaya trees grown under tropical conditions 


Demonstration of froth-forming attachment for 


INDOOR PLANTATION GROWS TROPICAL PAPAYAS FOR MARKET 


from 


in the 
roots, 
above 


STORES GET SMALL COFFEE ROASTER 4 


HOUSEWIVES may 
soon have their grocers 
roast their coffee to or- 
der, assuring freshness 
of flavor and aroma, 
with the aid of a newly 
introduced electric 
machine. When a pack- 
age of green coffee 
beans is placed in the 
top and a slide is closed, 
the bottom of the con- 
tainer is sheared offi 
and the coftee is auto- 
matically roasted, 
cleaned, and cooled. 
The beans then fall in- 
to a drawer at the 
base of the machine, 
ready to be removed 
for grinding and de- 
livery to the buyer. 


A package of coffee 
beans being placed in 
an electric roaster 
made for small stores 












ordinary fire hose. Left, 
the special nozzle, and the tank that supplies a foam-producing chemical 








































Papayas ripening on a six-months-old tree. 
Left, a worker disinfecting his shoes to 
avoid carrying germs or fungus to the trees 


FIRE-HOSE NOZZLE 
PRODUCES FOAM 


WITH a special nozzle and a 
portable tank of new design, a 
fireman can instantly transform 
an ordinary stream of water from 
a nose into a frothy spray that 
effectively smothers oil and gas- 
oline fires. Water passing through 
the nozzle sucks air into the 
stream, together with a foam- 
producing solution contained in 
the tank. One gallon of the so- 
lution is said to produce 350 gal- 
lons of foam. 
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When you see a crack-up like this on the screen of your movie theatre, don’t be too sure that it is faked. 
Often, the men who make the pictures have real adventures more exciting than the imaginary ones they enact 


N A Mexican plain, two peons 
and a soldier succumb to wounds 
as movie cameras grind on bat- 
tle scenes. Near the Galapagos 
Islands, in the Pacific Ocean, machine- 
gun bullets beat off sharks trying to at- 
tack an actor during a perilous swimming 
scene. Off Pt. Barrow, Alaska, two Eski- 
mos, doing their bits for a drama of the 
arctic perish in a freezing sea. A stunting 
race driver crashes to his death; an air- 
plane pilot, doubling for a featured play- 
er, spins to earth; a cowboy falls amid 
thundering hoofs, never to rise again 

“It’s trick photography,” you say, as 
the thrills unfold in your favorite theater. 
“That was done in the studio.” 

We're not faking these big scenes of 
distant places in Hollywood any more. In 
the past, a director could tour the world 
in Griffith Park, a beauty spot in Los An- 
geles; but today, audiences everywhere 
know trom the newsreels how Mexico, the 
Galapagos Islands, and Alaska’s icy shore 
iook without ever having visited them. 


They demand realism, and realism usually 
can be obtained only by going on the 
ground itself, setting up our cameras, and 
grinding on the thrills with nature her- 
self for stage manager 

Because the demand for honesty and 


beauty has increased steadily during the 
last ten years, you will find Hollywood's 
thrill directors in the remotest sections 
of the world today, directing camera and 
technical crews and actors gathered up in 
strange places, actually doing the things 
which once were faked in the back yards 
of Los Angeles. 

Far from Hollywood, marooned on an 
ice floe off the Siberian coast, fraternizing 
with snapping crocodiles in the heart of 
Africa, buffeted in a small boat in the 
Pacific, we grind out drama by the foot. 
We “ghost directors” get the dirty jobs, 
reap large rewards in pay, and willingly 
see big-name directors, sitting in easy 
chairs at the studios, receive the world’s 
acclaim 

Some of us spend more time in the field 
than at home. Every few days, some di- 
rector of thrills boards a plane, bound 
for an obscure spot to determine whether 
it offers the required background and at- 
mosphere for the particular type of action 
he seeks. For eighteen years I have been 
directing scenes in little-known corners of 
the world. Thirteen men have died before 


By 
RICHARD ROSSON 








my cameras, victims of tragic mishaps. I 
have shot more than 7,000,000 feet of 
film, of which some 70,000 feet have 
reached the screen. 

Suppose we step behind the scenes a 
moment. What actually takes place dur- 
ing the filming of these thrillers? We are 
standing on a tall, wooden platform, 
known as a camera parallel, near Mexico 
City. Before us, 4,000 Mexican soldiers 
and peons stand about in two large 
groups, ready to take part in a series of 
battle scenes. Beside me stand 150 mem- 
bers of my staff, brought with me from 
Hollywood, as well as several score Mexi- 
cans who have had army training. 

“Ammunition has been rationed, eight 
rounds to each man,” I explain. “Search 
every actor and extra on the set, and if 
any carries live ammunition throw him 
out. Hereafter give out blanks only. I 
don’t want anybody hurt.” 

For nearly a week after I delivered my 
warning speech, “rebels” and _ federals 
charged each other on the field of make- 
believe battle, with no casualties. Then we 
scheduled a series of close-ups showing 
charges against individual machine-gun 
nests, cavalry charges, and an execution. 
The execution came first. Five federal of- 
ficers, “captured” during battle, were lined 
POPULAR 
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One of Hollywood’s “Ghost Directors” Tells You 


About the Genuine Adventures and Escapes That 


Bring Those Spine-Tingsling Scenes to the Screen 


up and five peons trained their rifles on 
their breasts at eight paces. All had been 
searched immediately before the scene. 
Each had one blank cartridge for his 
weapon. 

From the side lines I directed the plac- 
ing of lights, disposed the crowd in the 
background, called for action. 

“Ready! Aim! Fire!” shouted the of- 
ficer in charge. The five rifles spoke as a 
single piece. Five officers slumped to the 
ground. 

“All right, cut,” I said. “Fine scene.” 

But one of the five men remained mo- 
tionless. Doctors assigned to the com- 
pany rushed to his side. They found him 
dead from a bullet wound through the 
heart. His executioner, apparently nurs- 
ing some grudge against federal authority, 
had shot him down in cold blood. We re- 
called the five members of the firing 
squad, but by no word from them or 
witnesses could we determine in what or- 
der they had stood on the firing line, nor 
how a bullet came to be in the breech of 
that one rifle. 

Troubles certainly seem to multiply 
once they start. Next morning, I reached 
the location ready to direct twenty-six 
Mexican cowboys in a mass “running W,” 
a feat of horsemanship so perilous that it 
is banned in the United States. Lariats 
had been laid on the ground, their nooses 
ready to be jerked up when pounding 
hoofs were over them, to trip the horses. 
Riders were coached to take the fall easi- 
ly, landing on one shoulder and rolling in 
a tight ball. 

‘When the bugle sounds,” I explained 
through my interpreter, “the cavalry will 


Right, the author in the shack he oc- 
cupied while filming a lumberjack 
story in the white-pine forests of Ida- 
ho, preparing his reports and plan- 
ning the next day’s work schedule 


charge that machine-gun nest. Riders will 
fall over their mounts’ necks, land on their 
shoulders, and roll in a ball. If they fol- 
low my instructions, no one will be hurt.” 

A few minutes later, the bugle rang out. 
The group galloped at breakneck speed 
toward the emplacement, and twenty-six 
riders tumbled to earth and lay still un- 
til the bugle sounded “cut.” Then all 
but one arose and walked off. 

Charlie Clark, first camerman, 
my attention to the prostrate figure. 

“That guy hasn’t got up yet, Dick,” he 
said. 

Together we walked to the fallen peon, 
calling for a doctor to join us. He found 
the man’s neck broken from the fall. 

On two other occasions, death entered 
these scenes. A small band of “rebels” 
engaged the federal troops in hand-to- 


called 








This was a mimic execution filmed for a Mexican war picture, but the officer seen second from the 
left was actually killed by a real bullet which had been substituted for the blank in one rifle 
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Standing on a tall parallel, or camera platform, 
Director Rosson supervises the making of airplane 
scenes by dare-devil pilots over the Texas plains 


hand fighting, using worn-down and dulled 
machetes as weapons. Two, who we later 
learned were enemies, sought each other 
out and settled their differences in real 
combat. One of them died. 

Next morning, another peon, warned 
not to approach within six feet of a ma- 
chine-gun, rushed the weapon as it was 
firing blank shells. Unlike American-made 
blank cartridges, these were loaded with 
wooden plugs, which riddled the man as 
he came within close range. 

Three hundred thousand feet of film 
were exposed on these thrilling scenes, at 
the cost of four lives, and only 2,000 feet 
reached the screen. 

Technical difficulties while shooting 
scenes far from Hollywood concern us far 
less than actual dangers to members of 
the cast and crew. For five months I 
bounced around the Pacific on a tuna boat 
staging shark fights. These culminated in 
a bloody scene showing an actor swim- 
ming through the waves, and being set up- 
on and supposedly eaten by sharks. But, 



























































Below, a marksman hidden behind a blind to guard 
actors from polar bears while making scenes in 


the arctic. The two camera boats at 


were filmi 


the right 
ng a whale chase that nearly landed 


Rosson in the salt mines of Siberia for poaching 


ur neither was physicaliy able 
have been permitted by the 
studio to risk his life in the sea, Guy 
fisherman from San 
Daubed with 
alternoon 


Silva, a young tuna 
Diego enacted the role 


“reast 


paint he le aped one 


from the camera boat and started his per- 


ilous swim toward second boat 200 


yards distant. We paralleled his course, 
possibly 100 feet away 

On the prow of our vessel, a machine 
gun was mounted. Two lookouts watched 
both sides for telltale shark fins. Hardly 
had we got under way when the starboard 
lookout shouted, “Shark off the starboard 
bow!” to be echoed by his companion 
Shark off the port beam!” Then the 
gunner swung into action. He literally in- 
closed the swimmer in a circle of bullets 
widening the circle to beat off the man- 
eaters 

That shot 
incident, we came 


completed without further 
to the problem of show- 


ing the swimmer being 
torn to pieces by these 
tigers of the sea. To get 
quick action, we sewed 
several large hooks into 
a man-size dummy and 
saturated it with ox 
blood. When the cam- 
era crew reported ready, 
two husky tuna fishermen flung the dum- 
my into the sea, following it with several 
gallons of ox blood. Attracted by the 
blood, a dozen sharks sped from near-by 
feeding grounds and attacked the dummy. 
Some, caught on the hooks, threshed about 
in mad efforts to escape. Thus did we ob- 
tain an unusually thrilling scene. 

Let’s jump to the arctic, where I went 
a few months later to film real close-ups 
of polar bears and whales for another pic- 
ture. Within two months I twice es- 
caped the crushing impact of an ice pack, 
missed a sentence to the salt mines of 
Siberia by minutes, and was marooned on 
barren East Cape with a unit of forty- 
five men for forty days. 

Early one morning, we got a harpoon 
into a big California gray whale, and it 
headed for Wrangell Island, twisting 
through the pack ice for seven hours be- 
fore giving up. Meanwhile, our base ship, 
the Nanook, seeing us between the pack 
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ice and the island, and noting our danger, 
radioed the U. S. Coast Guard cutter 
Northland, which rushed to us, warding 
off the ice until we had finished the kill 
and shot our scene. 

We didn’t know we were poaching as 
we drew closer to the Siberian coast. 
They told us aboard the Northland that 
the penalty for poaching up there is an 
automatic sentence to the Siberian salt 
mines, regardless of the poacher’s nation- 
ality or purpose, and that only the sudden 
appearance of the cutter prevented our 
seizure by a Russian gunboat. 

Sometimes we load our equipment on a 
steamer or into an airplane and depart for 
a location we have never seen. There 
conditions of weather and topography 
may necessitate a complete rewriting of 
the script, the building of a town, stalking 
of wild game, or fighting blazing heat or 
raging storms. 

One director paid $3,000 to an aviation 
concern merely to fly his cameras, genera- 
tors, and radio equipment across Alaska. 
Neither he nor his assistants had seen the 
location until they were landed on the ice 
three miles from shore. There he un- 
loaded 1,500 pounds of camera and ac- 
cessories and struggled with them across 
jagged ice to a near-by village. 

During the (Continued on page 124) 


jacks in a breath-taking sequence showing the breaking up of a log jam in a northwestern river. When the logs started 
» stop work and take a hand in rescuing the imperiled men from the grinding mass, after filming some unintentional drama 
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A miner examining a shovelful of gravel from the 
flume, while another sifts the mixture for gems 


IGH in the Sapphire Mountains of 

western Montana is one of the 

strangest mines in the country. 
There, seven men armed with shovels 
literally scoop up most, if not all, of the 
sapphires mined commercially in the 
United States. 

Although sapphires are found in many 
sections of the West. a series of gulches 
extending some two miles along the bank 
of Rock Creek, near Phillipsburg, Mont., 
is practically the only place where they 
occur in paying quantities. Here most of 
the stones lie on bed rock, where they 
have settled during the past ages, buried 
beneath six to twelve feet of overlying 
earth and gravel. 

Using old-time placer methods, a single 
company conducts the mining operations. 
Miles of ditches, flumes, and pipes carry 
water to the hydraulic nozzles. Their 400- 
pound-pressure streams bore into the 
earth and direct the silt to a crude ditch 
carved out of the solid rock; this leads to 
a flume studded with riffles or narrow 
crosspieces to catch the valuable stones. 
When the bed rock has been laid bare, the 
miner spreads the stream of water fan- 
wise with his thumb and “sweeps” the 
loose gems into the flume where the riffles 
trap them. 

Once a day, the mining ceases and most 
of the water is shut off. A miner lifts out 
a section of the riffles, while another re- 
moves the valuable mixture of gravel and 
sapphires by the shovelful, Each day’s 
“take” goes into a large box such as street 


NOVEMBER 








This ditch car- 
ries silt to the 
flume where the 
valuable stones 
are caught by a 
series of riffles, 
or crosspieéces 


























Placer Miners Wash 


ey apphires 


from Montana Hills 













Thrusting his thumb into the jet of water, the miner sweeps the loose gravel down the ditch 


and building contractors use to store tools. 
The final step is to remove the gravel by 
sifting, and to separate the precious from 
the common stones. 

Most of the stones are clear and color- 
less, but when seen in a heap they appear 
a very light green. Occasionally, blue 
stones of various shades are found, and 
sometimes a yellow, pink, or red one turns 
up. The largest and choicest of their finds 
the miners send to the jewelry markets to 
compete with imported sapphires from 
Burma. The rest go to meet the great 
industrial demand for the stones. Because 
sapphires are second only to diamonds in 
hardness, they are prized as jewels for 








watches, as points for phonograph needles, 
as abrasives, for wire-drawing dies, and 
in many other industrial uses. 

Since water pressure is their most im- 
portant tool, the miners can work only 
four or five months of the year, when 
water is plentiful. However, in spite of 
their short season, they wrest more than 
seven tons of sapphires from the earth 
annually. 

When mining operations are not in pro- 
gress, the company utilizes its valuable 
land by grazing cattle and raising hay 
on the lower reaches. All lumber used in 
the flumes and other construction is cut 
from the jewel-bearing hills. 
























A prize-winning Sealyham, one of the smaller 
breeds of dogs that lately have won popularity 


OGS are getting smaller. Subject 
to style trends, the same as 
clothing, automobiles, and houses, 
they are adapting themselves— 

or, rather, being adapted—to the changed 
conditions of modern life. 

People today are demanding dogs that 
can live in small homes or apartments, 
and ride in automobiles, without crowd- 
ing out their human companions; dogs 
that can keep fit with a minimum of exer- 
cise; smart, good-natured dogs, and—an 
important consideration, sometimes—dogs 
that will not eat their masters out of 
house and home. 

To meet these new requirements, breed- 
applying scientific principles of 
heredity in bringing out the desired quali- 
ties. Already, the appearance and char- 
the nation’s dog population show 
the effects of their work—a modern ver- 
sion of the unceasing process which, in 
the past, has had such amazing conse- 
quences as the refinement of the popular 
Airedale terrier from a mongrel, 
the conversion of the strain of 
wolflike spitz into the little toy 
Pomeranian, and the 
ment of the bulldog into an ani- 
mal vastly unlike his bulldog an- 
cestors Ol a century ago. 

Largely as a result of the de- 
mand for smaller dogs, the Bos- 
ton terrier, one of the only thre 
breeds actually originated in the 
United States, today leads all 
others in American Kennel Club 
registrations. Next come three 
other small breeds, the cocke) 
spaniel, the wire-haired fox terrier, and 
the Scotish terrier. As recently as 1926 
the German shepherd, often loosely called 
a “police dog,” ranked first; but it is now 
in twentieth place, possibly because the 
made owners more conscious 
of the cost of dog food. 

Through selective breeding, experts hav 
been meeting the demands for smaller 
dogs, dogs which eat less and can be kept 
more economically; dogs which need less 
exercise, and therefore retain better health 
in cramped quarters. The motor age 
has restricted the exercise of dogs 
even more than that of men. It has 
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A new dog, the affenpin- 
“monkey dog” 


at best in close company of their owners, 
instead of being allowed to run free. 
Thousands of motorists want dogs adapt- 
ed to riding in cars instead of to loping 
for miles alongside horse-drawn coaches. 
These changes, occurring now among 
pedigreed dogs, are by no means limited 
to that select group. Within a few years 
they will be reflected by the general dog 
population of the country. It is estimated 
that there are in the United States be- 
tween 500,000 and 1,000,000 pure- 
bred dogs, and 15,000,000 or more 
mongrels; and nearly all their owners 
are affected by similar conditions. 
The mongrels themselves graduall 
show effects of crossing with what- 
ever pure breeds happen to be most 
numerous. Look around, and you will 
see that the “average” dogs today ex- 





Science Remakes | 


hibit definite marks of the German shep- 
herd or the Airedale, whose popularity 
swept the country in recent years. There 
are numerous inheritances too, from the 
collie and the bull terrier, while the bird- 
dog influence is especially strong in the 
smaller communities. Early in the cen- 
tury, there were widespread traces of the 
fawn-colored, looptailed pug, but most of 
them have been lost in the 
engulfing tide of other blood. 


































































IMAGINE HIM IN 
AN APARTMENT! 









Big dogs, like this 
Irish wolfhound, are 
out of place in the 
modern world. This 
fellow is nearly eight 
feet tall standing on 
his hind legs as shown 
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created a need for breeds which re- 








main in good physical condition when 
they are walked only on a leash, or 
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How Breeders Are Changing 
The Appearance and Nature 
Of Our Canine Population 
To Bring Out the Qualities 
That Are Made Desirable 
By Modern Living Conditions 


By 
JESsE F. GELDERS 


Being no snob in the matter of dogs 
myself, and having an equal fondness for 
pure-breds and others, I inquired of Ken- 
nel Club officials why every cross-bred is 
termed a mongrel. The distinction, I 
learned, is based not on snobbery, but on 
scientific fact. 

When pure-bred dogs of the same breed 
are mated, the puppies are like the par- 
ents. But when two different breeds are 
crossed, even though both dogs are of the 
purest strains, the characteristics of the 
puppies cannot accurately be foretold. 

A breeder told me of the chance mat- 
ing of a Scottish terrier and a hound, from 
which five pups were born, with ears like 
hounds and bodies like Scotties. What 
their puppies would be like, nobody could 
guess. For when mongrels are mated, even 
two mongrels of exactly the same appear- 
ance, their pups may be entirely different, 
taking a new combination of characteris- 
tics from their ancestors. Once there is a 
mixture, only long, careful breed- 
ing can sift out and stabilize any 
definite type. 

Heredity is so certain to play 
pranks, that kennel clubs refuse to 
register any dog as a pure-bred 
unless its ancestors are known for 


A blue-ribbon cocker spaniel. Orig- 
inally a hunting dog, the cocker was 
bred smaller to make him a good pet 
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Blue bloods of dogdom—three-month-old Boston terriers. This 
breed now leads all others in American Kennel Club registrations 


three generations. On the rare occasions 
when a new breed is to be recognized, 
proof is required that there has been no 
variation from the proper type, either in 
three generations of direct ancestors, or 
in any pup born in the same litter with 
any of them. 

Breeders seeking dogs of new types for 
definite new purposes usually have a 
choice of two procedures. They may 
cross breeds, as a chemist compounds 
elements to obtain a new material, but 
this is a long and uncertain task. On the 
other hand, they may “refine” an al- 
ready existing breed, taking dogs which 
are a little closer than the average to the 
type they want, and continuing the selec- 
tion until the entire strain takes on the 
new, desired qualities. 

By such processes, the Scottie has 
changed his appearance in the last twenty 
years, developing a more profuse coat, a 
squarer head, and a shorter body. 


The cocker spaniel, originally a 
hunting dog and one of the first 
breeds in the American colonies, has 
since been bred smaller as a pet, and 
is now being guided back to greater 
size again, to be used for hunting. 

The bench-show setters, bred for 
their looks, have changed so greatly 
that they almost have the appearance 
of a different breed from the field- 
trial setters, developed for speed and 
good noses. 

Even before the princi- 
ples of heredity were stud- 
ied scientifically, breeders 

unconsciously made use of 
them, by patiently select- 

ing dogs with the traits 

§¥ they desired to reproduce. 
There was the case of 

Polaris, the North Green- 

land Eskimo dog, whose 

sled-pulling ancestry gave 
him such an aptitude for 
the work that on his first 
introduction to the harness he pulled a 
heavy sled three miles through deep snow. 

The breeder of sheep-herding collies de- 
veloped such intelligence in the animals 
that a dog could go alone and select his 
master’s sheep from 
the others grazing in 
the hills, bring them 
home, and separate 
the rams from the 
ewes and lambs be- 
fore driving them to 
their quarters. 

The  short-legged 
Welsh corgi was bred 
to do a job of a dif- 
ferent sort. He scat- 
tered his master’s cattle on the public 
grazing ground by nipping at their hocks, 
and when they kicked he had to dodge. 
In this risky work, his low stature often 
saved his life. With intelligence specially 
cultivated for (Continued on page 126) 





a 
The Pomeranian, a fa- 
vorite in the toy class 


The wire-haired fox terrier, left, has come into his 
own with the vogue for small dogs. Below, the bull- 
dog’s gentle nature belies his cultivated ugliness 

































































FOUR-IN-ONE PLANE 
* CHANGES WINGS 
TO SUIT PURPOSE 















FouUR PLANES in one is a 
craft just entered in a U. S. 
Army Air Corps competition 
for advanced training ma- 
chines. Interchangeable wings 
enable the convertible plane 
to be adapted within a few 
minutes for use as a “pri- 
mary,” “basic,” or “advanced” 
rainer, or as a speedy and 
comfortable air cruiser for 
staff use in cross-country 
trips. With its wings short- 
ened, its landing gear re- 
tracted, and its 550-horse- 
power motor at full throttle, 
the new model is declared to 
be equal in performance to 
present-day pursuit planes. 


HOBBYHORSE REALLY GETS SOMEWHERE 


WHEN a child jumps up and down in the 


‘ saddle of a hobbyhorse of new design, the 
¥-- mechanical steed carries him forward sev- 


eral feet with each bounce. The secret of 
the ingenious motion lies in a 
locking mechanism that enables 
the rubber-tired wheels to move 
frontward only. Each jounce 
compresses the spring frame, 
exerting a forward kick against 
the movable front wheels and a 
backward kick against the locked 
rear wheels, and thus propelling 
the whole vehicle ahead. 
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STOP LIGHT ON FENDER 
HELPS PREVENT CRASHES 


To PREVENT collisions at highway inter- 
sections, a Melrose, Minn., inventor pro- 
poses installing stop lights on the front 
fenders of cars. Like a rear stop light they 
would flash on automatically when brakes 
were applied. Thus, a driver nearing a cross- 
ing could tell whether a car approaching 
from a side street was going to stop. If its 
stop lights showed, he could safely pro- 
A spring action and locking mechanism make this hobby- ceed; if they did not, he could apply his 


horse move forward when the child bounces up and down j own brakes. 
I 


















































ELECTRIC MACHINE GUN IS SILENT 


ELECTRICITY re- 
places gunpowder in 
a silent, smokeless, 
machine gun recently 
perfected for defense 
against hostile air- 
craft. Without betray- 
ing its location, this 
weapon is declared 
capable of firing 150 
bullets or high-explo- 
sive shells a minute. 
Projectiles are hurled 
from its muzzle by a 





W. O. Tatman with the 
five-eighths-horse pow- 
er Diesel engine he built 








series of electromag- BUILDS TINY DIESEL ENGINE { 
nets spaced along the 
barrel, which start the Wuat is called the world’s smallest Diesel en- 
missile moving and gine has been built by W. O. Tatman, Los Angel- 
successively raise its es, Calif., engineer. The midget power plant 
velocity as they be- is ten inches high, weighs thirty-five pounds, 
Electric antiaircraft machine gun. Electromagnets hurl bullets come energized, and develops five eighths of a horsepower. 









POPULAR SCIENCE MONTHLY 






m 
lo 








& 


— 














en eure 


a atic inciadia ithiiaen eben ee al 





EERING into a cylindrical cage 

eighty feet in diameter and equal- 
ly tall, visitors to the international 
exposition at Paris, France, next 
summer, will see one of the world’s 
most powerful high-voltage electric 
generators in action. Ten-foot-long 
sparks will snap between huge brass 
spheres mounted on insulating pil- 
lars, with a sound like the cracking 
of a giant whip. Should any of the 
sparks go astray, they will be harm- 
lessly grounded by the metal cage, 
which safeguards the spectators 
from their terrific power. Operators 
will control the spectacular display 
from within the hollow spheres, 
where, strangely enough, they will 
be equaliy safe. 

In principle, the Paris machine 
will resemble a monster high-volt- 
age generator already in operation 
in a dirigible hangar at Round Hill, 
Mass. (P.S.M., Jan., °32, p. 19). 
Endless belts of rubberized cotton, 
whirling within the pillars at mile- 
a-minute speed, will pile up charges 
of static electricity upon the metal 
spheres. When a 5,000,000-volt potential 
is reached. the discharge will occur. 

Behind the unusual exhibit lies a ro- 
mantic story. The super-generator has 
long been the dream of Mme. Irene Curie 
Joliot, daughter of the discoverers of radi- 





This ‘‘neck pillow” eases the strain of jounc- 
ing over rough roads in the rear seat of a car 


AUTOMOBILE 
SERVES AS 
STAMP ALBUM 
By MAKING the ex- 
terior of his car serve 
as his album, E. Had- 
ley, of Casper, Wyo., 
has assembled one of 
the world’s strangest 
postage-stamp exhibits. 
Five girls worked for 
six weeks to plaster the 
machine with the 10, 
1:00-odd specimens, 
which are covered with 
a protective coat of 
varnish to shield them 
from the weather and 
hardships of the road. 
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Giant Sparks 
To Thrill Visitors , 
At Exposition {i} 
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um, and her husband and scientific col- 
laborator, Prof. Jean Frederic Joliot, who 
startled physicists two years ago by an- 
nouncing the artificial production of radio- 
activity. Just such a machine was needed 
to pursue their experiments in making 


PILLOW FOR MOTORING 
FITS AROUND NECK 


Mororinc comfort for rear-seat pas- 
sengers on long cross-country tours is as- 
sured by a pillow of new design, which 
fits around the neck of the wearer and 
eases the constant strain of jouncing over 
rough roads, as illustrated in the photo- 
graph at the left. According to the maker, 
the “neck pillow” also serves as a restful 
accessory for travelers by bus and train, 
and can be put to use in hospitals by in- 
valids and in the home by comfort-lov- 
ing individuals. 





E. Hadley, of Casper, Wyo., with his rolling stamp collection. More 
than 10,000 specimens are plastered on the automobile’s exterior 


WHIRLING BE 
/ PILE UP CHARGES 
~ZSTATIC ELECTRICITY & 
ON SPHERES ; 





Our artist depicts the 5,000,000-volt generator as it will appear while on exhibition at Paris next summer 


artificial radium, but funds to build it 
were lacking. Then the idea occurred to 
them of exhibiting it at the fair in order to 
pay for it. After the exposition, the power- 
ful generator will be moved to their labo- 
ratory for the important research work. 





PLASTIC ROLLER CLEANS 
TYPEWRITER BARS 


CLEANING the type bars of a typewriter 
becomes an easy task with the aid of a 
handy new tool. The implement provides 
a cylinder of plastic material that is rolled 
across the type under slight pressure, leav- 
ing the characters fresh and clear. To re- 
condition the tool for subsequent use, it is 
necessary only to press a thumb roller 
against the absorbent material and rotate 
the latter by means of a convenient key. 
This exposes a fresh surface. 













How the type-bar cleaner is 
renewed with a thumb roller 
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KEEPS TRACK OF 
Far-Flung Fighting Ships 
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On this board in the Navy Building at Washington, D. 
C., every one of Uncle Sam’s war vesseis is listed, 
with its location, destination, and time of arrival 














HEN trouble starts in Spain, Cuba, China, or any 
other spot on the globe, and the safety of Ameri- 
can citizens demands the dispatch of war vessels to 

the scene, how does the U. S. Navy decide which ships to 

send? The answer lies in a room, about forty feet long 
and thirty feet wide, on the second floor of the Navy 

Building, at Washington, D. C., where alert “dispatchers” 

keep track of the wanderings of Uncle Sam’s 300 active 
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war craft. ¢ 
Three sides of this room are covered with a gigantic : 
blackboard. At first glance, it suggests the train-schedule : 


board familiar to railway travelers. It is known officially 
as a ship-movement board. Vertical rows of hooks hold 
metal strips upon which the names of battleships, destroy- z 
ers, cruisers, submarines, and aircraft are printed. As re- 
ports of a vessel’s position come in by radio, notations are 
made in chalk opposite its name on the board. Its location, 
its destination, if it is under way, and the expected time of 
its arrival are all recorded. Thus, officials are able to tell 
at a glance the exact position of every ship in the navy. 
The names on the board are placed under four headings. 
The first group is the Battle Force; the second, the Scout- 
ing Force; the third, the Submarine Force; and the fourth, 






























help in forwarding faultily addressed 
letters from relatives and friends to the 
personnel of naval ships which may be 
anywhere on the high seas heading for 
distant ports, or lying at anchor in 
peaceful harbors on the opposite side 
of the world 


to ftar-away ves- 
sels with the aid 
of the ship-move- 


the Base Force. Under these four headings are listed all i 

the sea and air craft which may be needed in an emergency. " 

When the recent Spanish civil war broke out, the ship- ; 

movement board showed that the battle- 

ship Oklahoma, and the cruiser Quincy, ; 

were nearest to the scene. The Okla- : 

Radio operator re- homa was at Cherbourg, France, and h 
ceiving a message j i [ 
telling the location the cruiser was nearing the coast of 
of a ship. The Europe on a shakedown cruise. Both 
formation is for- ships were ordered immediately to the 
ee oe ; a trouble zone to evacuate imperiled 

by pneumatic t tbe i o3355_888 ~ Americans. 

as shown at left «iSisaass | > Even when no hostilities threaten 

= citizens abroad or at home, the black- ; 

na board-lined walls of the Washington ; 
Right, the Navy's room provide a valuable service to the 

post office. Of- men of the U. S. Navy. They not only : 

ficial mail is ad- aid in dispatching official mail, but they p 

dressed correctly . } 








ment board, and 






misdirected let- 





ters for sailors 


ire readdressed 
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Un-N at 


A:niousn THE 


BANANA pian 
PRODUCES FRUIT IT HAS 
NO SEEDS THAT WILL 
GROW WHEN THEY'RE 
PLANTED S THERE WAS 


A TIME WHEN IT 
NEEDED SEEDS To 


REPRODUCE ITSELF, BuT 
IT HAS SINCE LEARNED 
TO SEND UP SHOOTS 
FROM UNDERGROUND 
ROOTSTOCKS / 


— 


THE 


GRASSHOPPERS canine THEIR EARS ON 
KATYDIDS 


SIDES OF THEIR ABDOMENS, AND 
HAVE THEIRS ON THEIR FRONT LEGS / 
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DOUBLE LIFE J * 


Tue AXOLOTL, 

A NATIVE OF MEXICO, PASSES’ AB 
A TADPOLELIKE EXISTENCE 
\F LEFT IN WATER; BUT PUT 
THE CREATURE ON DRY 
LAND AND IT LOSES GILLS 
AND FINS, DEVELOPS EYELIDS, 
AND GRADUALLY BECOMES sa 
A LUNG-BREATHER—NONE OTHER ‘3 
THAN THE FAMILIAR LAND 


SALAMANDER 


AMBYSTOMA 
TIGRINUM 
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Tue TREE KANGAROO, anotuer 
FREAK FROM NATURES TOPSY-TURVY CONTINENT 
AUSTRALIA, DEPARTS FROM THE STRICTLY 
TERRESTRIAL HABITS OF THE OTHER MEMBERS 
OF ITS FAMILY 7 - 
. S 













IN SOUTHERN IDAHO 
THERE ARE ROCK 
FUMAROLES, OR 
VOLCANIC HOLES, 
THAT ARE TOO HOT 
JO TOUCH- BUT 
ICE WATER 
COMES OUT 
OF THEM? 








Here's A 
FISH THAT , 
CAN DROWN: 


tHe LUNGPISH 
ACTUALLY HAS LUNGS 
AND BREATHES AIR 
DIRECTLY THROUGH 
ITS NOSTRILS. IT HAS TO 
COME TO THE SURFACE 
FOR AIR OCCASIONALLY, 
TO KEEP ALIVE # 
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Your MICROSCOPE as 


Magic Lenses Enable 
Many Tasks With More 


wg 
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mple microprojector set-up, the home craftsman can make ex- 
of screw threads, model parts, and other objects in the shop 


By 


EOPLE who consider the micro- 
rope as a instrument 
only by highly trained scien- 
and by amateur biologists, 
would be surprised to know the extent to 
which it is employed in the machine shop, 
it the factory bench, in the field, and in 
with the machine tools of 
countless industrial plants. Much of the 
present-day precision that is involved in 
the making of all manner of things, from 
to battleships, is possible only be- 
microscope has become a shop 


laboratory 
used 


rists 


connection 


1use the 


imateur microscopist frequently is 
a home workshop; Ol 

works in a garage, machine shop, or 
other place where the 
of glass lenses might have a magi 
and enable him to do better work than he 
possibly could turn out with the unaided eye 

\ compound type 
amateurs can be many 

the workshop without altering it 
in any Magnifications generally re- 
quired seldom exceed 100 diameters. Thx 
jobs such a microscope will do include the 
identifying of wood, examining of metal 
surfaces to see how well they are polished, 
identifying metals by their crystalline 
examining minute cracks o1 
metal, checking the cutting 
and examining paint and 
lacque finishes on wood and metal. 

For most of this work you will need, in 
addition to the 
glasses, balsam, a sharp cut- 
ting tool such as a safety-razor blade 
h a handle, and a source of 


equipped with 
illumination that can be adjusted 


the owner of 


magnilying powel 


elfect 


microscope Ol the 
used by put to 
uses in 


Way. 


structu 
Iractures In 


edges ( tools 


microscope, some glass 


ae 3 
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tor 


Morton C. Walling 


throwing light either on the 
substage mirror or on top of 
the object being examined. 

The identification of wood 
is something that the crafts- 
man who works in this ma- 
terial, particularly if he 
employs the rare imported 
woods, must be able to do. 
There is no more certain way 
of making such identifications 
than by means of a micro- 
scope. 

In nearly all cases, an ex- 
amination of the cross-section 
appearance of the wood will 
suffice. This shows the struc- 
ture and arrangement of the 
making up the wood. 
Sometimes it is helpful to 
examine thin, longitudinal 
sections of wood, so that the 
the instead of 
their cut ends are seen. 

When you look at a thin 
section of wood, you 
see a series of curved layers 
formed by the annual growth 
of the tree, or, if the speci- 
men is a small, woody stem, 
concentric rings. 

In addition, you will see 
radial lines of cells extend- 
ing more or less perpendicu- 
larly to the rings. These are 
the medullary rays. Then 
there may be other distin- 
guishing details, such as the 
resin ducts in white pine and 
the extremely large cells scat- 


cells 


sides of cells 


cross 


Checking the accuracy of a 
steel rule with the homemade 
micrometer stage shown in 
the drawing below. Left, a 
division mark as magnified 














SLIDING OBJECT 
HOLDER 
(SHEET ALUMINUM) 














Samples of 
wood under the 
microscope. 
Above, a cross 
section of 
white pine, 
showing a res- 
in duct and the 
division be- 
tween fall and 
springgrowths. 
Right, walnut; 
dark lines are 
medullary rays 


. STIFF WIRE GUIDE 


STANDARD MICROMETER 
(READING TO 0.0001") 
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EXAMINING METAL WITH A MICROSCOPE 
Surface markings on a brass button being inspected 
by means of a commercial vertical-illuminator at- 
tachment, to gauge the progress of a polishing job 





; MICROSCOPE 
TUBE 


ILLUMINATOR TUBE 
(BRASS OR CARDBOARD) 


















GLASS unin: tiatastatas UNGINE 
(ADJUST- i 
ABLE ) 
SLOTTED 
BOLTHEAD 


MICROSCOPE 





\ | ; OBJECTIVE 
NOSEPIECE | | 
Wi BINDING 
: H GLASS POST 
OBJECT- ~. : 
nen N Cover-Glass Mounting 


HOW TO MAKE A VERTICAL ILLUMINATOR 
If your microscope has an objective lens that can be 
unscrewed from the tube, you can rig up this verti- 
cal illuminator for examining various opaque objects 
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Home Craftsmen To Perform 


Kase and Greater Accuracy 
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AD | screws from a 


: Lathe-tool marks 
on the end of a 
turned metal shaft, 
as seen through 
the microscope. 
Below are two tiny 





et 


watch, (shown ac- 
tual size in small 
circle) magnified 
for an examina- 
tion of their 
threads. The larg- 
er of the two is 
0.072 inches long 
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tered through walnut. 

The arrangement of 
cells in a given speci- 
men of wood produces 
a pattern that is 
characteristic of that 
wood. Thus, if you 
are familiar with the 
appearance of a piece 
of walnut under the 
microscope, you al- 
ways can tell with 
certainty whether a 
sample of wood is 
walnut or not. 

You can easily collect samples of 
various kinds of cabinet woods, in- 
cluding such well-known varieties as 
walnut, mahogany, and maple, as well 
as a great many of the rarer woods. 
From such samples you can make 
microscope slides which, when pro- 
perly labeled and filed away, form a 
reliable reference “library” that can 
be used for identifying unknown 
woods at any time in the future. 

The making of such a reference 
slide is a simple operation. Select a 
small block of seasoned wood that 
has not been stained, painted, or 
otherwise treated, and slice a num- 
ber of very thin pieces from one end. 
A keen-edged razor blade can be 
used; and you can make satisfactory 
slices free-hand. Examine several of 
the tiny chips, and select the ones 
that show the grain structure most 
plainly. Try to include sections of 
three or four annual rings in each 
piece that you select for mounting. 






















Using a small microscope in precision drilling. It 
is focused on a scale that moves with the drill bit 


As the wood already is dried, you can 
mount the slices immediately. To do this, 
drop a little Canada balsam in the middle 
of a clean glass slide, dip the wood speci- 
men in xylol, and with tweezers lay it on 
top of the drop of balsam. Gently press 
the wood down into the balsam, until it 
is covered completely. The object is to 
immerse the wood ‘without trapping air in 
its cells. Finally, lay the cover glass over 
the balsam, and set the slide aside to dry. 
Of course, if you desire, you can stain 
the wood with methylene blue or other 
dye, but most woods can be mounted with- 
out staining. Examine wood specimens 
by transmitted light, at magnifications of 
twenty to 100 diameters. 

Frequently, the craftsman who is work- 
ing with metal desires to know how well 
a polishing or grinding operation is being 
carried out. His unaided eyes may tell 
him; and again they may leave much room 
for doubt. But with a small microscope, 
he need never be uncertain. At fifty to 
100 diameters, the surface marks on a 
piece of metal stand out like furrows in 
a plowed field. What appears to the un- 
aided eye as a brilliant polish will be seen 
as a collection of irregular grooves and 
ridges. By comparing the depth and size 
of these markings, the degree of polish 
can be determined. In a similar way, bear- 
ing surfaces can be inspected, and bits of 
embedded metal or pits caused by cor- 
rosion can be seen. Metal objects can be 
examined for indications of rusting or 
other corrosion, and a hundred and one 
other useful observations can be made. 

Since metal is opaque to light rays, it 
must be illuminated from above. Profes- 
sional microscopes are equipped with ver- 
tical illuminators which send light rays 
down through the objective lens, to be 
reflected through the same lens by the 
metal surface. Although you can construct 
an effective vertical illuminator by mount- 
ing a cever glass or bit of mirror between 
the objective (Continued on page 121) 
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° Latest Conveniences 


TAPE IS STICKY 
ON BOTH SIDES 


Putting on shelf edging 
is only one of the many 
uses the housewife can 
find for a new fabric tape 
that is coated with ad- 
hesive on both sides. In 
the roll, one side of the 
tape is covered with a 
linen backing that pulls 
off easily. The adhesive 
is said to hold firmly 
on glass, metal, or wood, 
and to leave no marks on 
the surface when removed 
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DOOR KNOCKER GUARDS MILK. Milk de- 
livered to the doors of apartments or homes is 
safe from thieves and the neighbor's cat if the 
bottle is clamped in this double-duty door 
knocker. Once placed in the device, a bot- 
le inot be remeved until the door open = , FE: 
eee (dina agitate: CUTS FILLED COOKIES. A die made to 
fit on the rolling pin seals dough over filled i 
cookies. Rolled over the two sheets of dough, 3 


with filling between, it stamps out the cookies 


FITS ALL FAUCETS. Rubber t 


ing can be attached to faucets « any re " 
size with the connector picture ROPE CLAMP HAS SURE GRIP. Clothes- 
the right. The tapering elast lines, awning ropes, and similar fixtures are 


zle slips over large outlets 
is folded back t 


easily kept taut by the use of the rope clamp 
shown below. A pull on the rope tightens the 
line, and a pull on the handle loosens it. There 
are no teeth on the gripping surface to harm rope 


fit smaller ong 


SEALS PIES. For seali: gz the edges of 


juicy pies so that they will not run over 
in the oven, a manutacturer supplies a 
specially prepared tape that is applied 


wet and strips off easily after baking 
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for the HOUSEHOLD 


RADIO DESK SET 

HAS CLOCK AND PEN HOLDER 
Any man—or woman, either, for that matter—would be delighted with 
this handy set which includes a radio receiver, electric clock, self- 
closing ink stand, and fountain-pen holder. Housed in a sturdy, mahog- 
any-hued case of molded plastic material, it may be used in home or office 


ceed 


TUB SCRUBBER 
IS MADE OF 
SPONGE RUBBER 


Cleaning bathtubs and other porcelain 
surfaces is made easy by a scrubber that 
has a pad of live sponge rubber mounted 
on a hard-rubber socket. In use, it may 
be either held in the hand or attached to 
a twenty-four-inch flexible spring handle 
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AIR-CONDITIONED REFRIGERATOR. Separate coils for 
freezing and food compartments in a new electric refrigerator 
make it possible to maintain subzero temperatures in the for- 
mer while food-is*kept-moderately told’with balanced humidity 


GARBAGE CAN IS 
KEPT OFF GROUND 


When screwed into the 
ground by means of its 
“auger” tip, the holder 
shown below supports a 
garbage can above the 
ground, out of reach 
of moisture and dogs 


BATHROOM SHELF CONTAINS LIGHT 


Installed above a washstand, this novel fix- 
ture not only holds toilet articles, but also 
casts light upward and downward, illuminat- 
ing both washstand and mirror. Another sug- 
gested use is as a shelf for cosmetics above 
a make-up table, where it would light the face 


KITCHEN PAPER CABINET. Eight different 
kinds of paper for use in the kitchen are conven- 
iently kept in the compact wall cabinet shown at 
the left. The plywood cover is designed to serve as 
a pastry board, and the outfit includes a handy chart 
for listing supplies needed and for other memoranda 
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Spectacular 


Tests with H 
OW 


Rubber Balls and Wax Show 





The rubber balls are prepared 
by rotating them in melted 
wax to obtain a thin coating 
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HEN we speak of the glacial 
period, or ice age, we are apt 
to think of it as over and done 
with for good—as unlikely to 
return on earth as the prehistoric dinosaur. 

When we see scratched and grooved 
rocks showing the terrific grinding power 
of the mile-thick ice sheet that once cov- 
ered the northern part of our temperate 
zene, we never think of what might hap- 
pen to New York, Chicago, Boston, Len- 
ingrad, London, and all our other northern 
cities, if the conditions should return 
which produced the age of ice in the 
Northern Hemisphere. 

And yet, a very small change in the con- 
ditions which determine our climates and 
seasons could cause a return of the glacial 
period—and bring the destructive ice fields 
back into our temperate zone! 

It is both easy and interesting to show 
with a simple experiment how this could 
happen. To perform it, only the simplest 
materials are needed. But first let us re- 
call to mind a few facts that will be help- 
ful in understanding the experiment. 

First of all, the principal cause of the 
change irom summer to winter, astrono- 
mers tell us, is the slant of the earth’s 
axis to the plane in which the planets re- 
volve around the sun. A glance at a dia- 
gram showing how the axis slants toward 
the sun in summer, and away from it in 
winter, makes it plain that the areas inside 
the arctic and antarctic circles are alter- 
nately deprived entirely of the sun’s heat 
and light for months at a time. 

This accounts for the polar ice caps of 
our world, and also those of Mars, our 
nearest neighbor in space, whose axis 
slants at almost the same angle as ours. 


Winter at one pole coincides with sum- 
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mer at the other, because 
the opposite poles are si- 
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Great cities may 
some day be buried 
under such a sea 
of glacial ice 


HOW POLAR ICE CAPS WERE FORMED 


Unmelted by the heat from the lamp, the wax on the ball 
above shows the earth’s present ice cap. Should the 
earth’s axis shift from its angle of twenty-three and 


multaneously exposed to, a half degrees to one of thirty-five degrees, the ice 


and sheltered from, the 
heating rays of the sun. 

It is also easy to see 
that this prolonged cutting 
off of solar heat causes such an accumula- 
tion of ice that not even an entire sum- 
mer’s exposure to solar rays will remove 
it. Accordingly, inside the arctic circle, 
the ice cap is more or less permanent the 
year round—but, owing to the daily sun- 
shine upon the entire surface outside the 
arctic zones, the permanent ice cap never 
extends much beyond this limiting circle. 

With this condition borne in mind, let 
us now set up a simple experiment with 
two rubber balls of identical size, a couple 
of steel knitting needles, and a strong 
electric-light bulb. Our object will be to 
find out what would happen if we could 
vary the slant of the earth’s axis, so that 
a larger portion of the globe was sheltered 
from the sun’s rays during the winter. 
For convenience in carrying out our ex- 
periment, we shall consider only the 
Northern Hemisphere. The ball, of course, 
represents the earth; the strong 
electric bulb the sun, 


We begin our preparations by CIRCLE 


making holes in the two balls and 


forcing the knitting needles through | 

them, as near the centers as possible. 

This done, we melt a couple of cakes ‘ 

of paraffin wax and coat the two Winter 


balls evenly by rotating them in the | 
liquid wax and allowing the coating 
to harden. 

When each of the balls has an 
even coating of wax, extending from 
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How the slant of the earth’s axis CIRCLE 


gives us our seasons. Slanting toward the sun 
in summer and away from it in winter, the poles 
are alternately deprived of and exposed to the 
heating rays from the sun. Ice accumulating 
during the winter forms the giant polar ice caps 


cap would grow larger, as shown by the model at the right 


of an inch thick, we are ready to test the 
effect of varying the slant of the earth- 
ball’s axis, while it is rotated in the rays 
of the hot lamp-sun. It is well to use a 
powerful bulb. I used one rated at 400 
watts. 

We can be sure that, whatever the slant, 
the wax will melt and drip off the ball 
wherever it is exposed to the hot rays of 
the electric bulb during rotation. We can 
also confidently expect that where the 
wax is not exposed to the lamp’s heat 
during any part of its rotation, there the 
coating will be left unmelted, just as the 
ice in the polar regions is left solidly froz- 
en by several months of shelter from the 
sun’s rays, 

In trying this experiment, I bored two 
holes in a board, at varying slants, to act 
as “bearings” in which the knitting-needle 
axes might turn easily, and to keep the 


















pole to pole, and about a sixteenth 
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wax-covered globes turning before the hot 
lamp at the same unvarying angles. One 
hole was bored into the surface of the 
board at an angle of twenty-three and a 
half degrees to the vertical; the other at 
an angle of thirty-five degrees to the verti- 
cal. The correct angles were obtained by 
using a protractor to guide the drill. 

To prevent any scattering of the lamp’s 
rays, I also cut a round hole in a card- 
board box, set up as shown. This allowed 
only a concentrated beam of light to 
reach the wax-covered ball. 

With the apparatus complete as de- 
scribed, let us try the effect of rotating 
the ball in the hot rays of the lamp, with 
the knitting-needle axis turning in the 
hole which was drilled at an angle of 
twenty-three and one half degrees. This 
NOVEMBER 
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the earth’s axis 


angle, you recall, is 
the same as _ that 
formed by the 
earth’s axis and the 
normal to the plane 
of its revolution 
around the sun. 

As the wax-cov- 
ered sphere turns 
slowly in the heat of 
the lamp, you will 
find the wax first 
softening, then melt- 
ing, and finally drip- 
ping off upon the 
board below. Event- 
ually, in a half-hour 
or so, depending up- 
on the size and heat 
of the bulb used, all 
the wax, with the ex- 
ception of the shallow cap within the 
“arctic circle,’ which never enters the 
lamp’s melting light, will be removed. 

When all but the “polar” wax has 
melted from one ball (rotated at the 
twenty-three and one half-degree angle,) 
let us take the other ball and rotate it 
before the lamp at a slant of thirty-five 
degrees. In a proportionate time, a slow 
rotation of the ball will melt off all the 
wax except that in the “polar” area, which 
is continuously sheltered from the lamp’s 
heat. 

Compare this area of unmelted wax 
with the polar wax cap left on the ball 
which was turned at an angle of twenty- 
three and one-half degrees—and what. do 
you notice? A single glance shows that 
the wax area on the ball turned at the 









ICE AGE May Return 





IF THE ICE AGE RETURNS. Should a change in the slant of 
cause a return of the ice age, civilization 
would be concentrated near the equator. Many of our important 
cities would be completely covered by the advancing wall of ice 


thirty-five-degree angle is much larger. 

If we indicate on both spheres the out- 
line of the American continents, it is ap- 
parent that if the earth’s axis actually did 
slant at an angle of thirty-five degrees, 
the polar ice might be expected to cover 
about half of the United States! 

If you now glance at the illustration 
showing how far south the ice of the 
glacial period is known to have extended, 
it is very natural to ask whether the ice 
age may not indeed have been caused by 
a change in the slant of the earth’s axis. 

This supposition is, in fact, the basis 
of one of the many theories which have 
been proposed to account for the glacial 
period. It is called “Drayson’s theory,” 
after Maj. Gen. A. W. Drayson, the 
English scientist who first suggested the 
idea, 

Drayson’s theory advances some excel- 
lent mathematical reasons for believing 
that the slant of the earth’s axis is not 
kept at a constant slant of twenty-three 
and one-half degrees away from the nor- 
mal to the plane of its orbit, but gradually 
increases its inclination until it reaches an 
angle of thirty-five degrees. 

The effect of this increased slant upon 
the earth’s climate would then be the 
same as the effect we produced upon our 
wax-covered ball by increasing its tilt 
away from the heat rays of the electric 
bulb. Just as the size of the polar cap of 
paraffin grew larger when the ball’s axis 
was inclined at thirty-five degrees, so the 
earth’s cap of ice would grow larger when 
its axis tipped to the same extent,—and 
the great glaciers would push farther and 
farther south- (Continued on page 109) 
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EXPERIMENTS IN THE 
HOME LABORATORY WITH 





F ALL the chemicals on 
the home experimenter’s 
laboratory shelf, few of- 
fer a greater variety of 


interesting and practical experiments than 
hydrochloric acid. Composed of two ex 
tremely active elements—hydrogen and 
chlorine—it combines readily with a large 
number of substances, making it possible 
for the amateur to manufacture many use- 
ful chemicals 

Used extensively in the metal-working 
trades, hydrochloric acid—or muriatic acid 
as it is called when not in the pure state 
—is an easy chemical to obtain. However, 
the experimenter can make his own, if he 
desires, simply by heating a mixture of 
common table salt (sodium chloride) and 
sodium bisulphate in water 

The apparatus consists of a retort or 
distilling flask connected to a series of 
four bottles—an empty or catch bottle, 
two bottles of water immersed in ice, and 
a conventional scrubber bottle containing 
moist lime or lumps of ordinary lye to 
absorb the excess hydrochloric acid gas 
and prevent it from contamininating the 
air. After being generated in the retort, 
the hydrogen chloride gas enters the catch 
bottle and finally bubbles through the 
two water flasks, where it dissolves in th 
vater to form hydrochloric acid. 

Being immersed in ice, the two water 
bottles carry ol the heat formed by thi 
combination of the hydrochloric acid gas 
and the water and make it possible for a 
much stronger acid to be manufactured 
The empty or catch bottle serves as a 
trap to prevent the hydrochloric acid 
from being sucked back into the retort 
should the generation of the gas suddenly 
stop 

When the expe iment is completed the 
two water bottles can be removed from 
the set-up, provided with labels marked 
“Hydrochloric Acid,” and placed with the 
stock of chemicals above y laboratory 
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HOW TO BREAK DOWN 
HYDROCHLORIC ACID 
When an electric current is 
passed through hydrochloric acid 
in the apparatus shown above, 
hydrogen gas forms in one bottle 
and chlorine gas in the other. 
The drawing at the right illus- 
trates the very simple set-up 


bench. It is best to keep the acid in glass- 
or rubber-stoppered bottles. 

If you open a bottle of hydrochloric 
acid and hold it to the light you will no- 
tice that it gives off fumes. This is caused 
by the hydrogen chloride gas escaping 
from the water and combining with the 
water vapor in the air to form tiny drop- 
lets of hydrochloric acid. 

After making hydrochloric acid, you can 
proceed to break it down to show that it 
is made up of chlorine and hydrogen. 
This is accomplished by passing an elec- 
tric current through it. 

Known as electrolysis, the process is 
carried out by means of a simple piece of 
olive-bottle apparatus similar to that used 
in the diffusion experi- 


ments several months ago i 
(P. S. B., Dec. ‘35, p. 
52). It is modified slight- | 


ly by fitting the two in- 
ner glass chambers with 
carbon rods salvaged from 
old flash-light cells. The 
chambers can be_ two 
olive bottles with their 
bottoms removed, two 
glass lamp chimneys, or 
two sections of large-di- 
ameter glass tubing. The 
open tops of the cham- 
bers should be fitted with 
corks carrying L-shaped 
pieces of glass tubing. 
Since chlorine gas is 
extremely poisonous and 


LUMP LIME 


Chlorine 


Hydrochloric acid 
supplies you with 
material for making 
many useful chemicals 
and provides a sertes 
of fascinating tests 
of their properties 


By 
RAYMOND B. 
WAILES 


THISTLE GLASS OR METAL 
TUBE 


Viel metry 


RUBBER 
pabICiN Cl) 
MURIATIC 
ACID 
SCRUBBER 
Geuciialacs 


must not be breathed, a scrubber bottle 
also must be added to the system. This 
can be simply a tube or bottle filled with 
moistened lump lime. If, as the experi- 
ment progresses, it is found that one 
scrubber is not sufficient to absorb all the 
chlorine, a second should be added 

When the apparatus is set up, fill it to 
within an inch of the top corks with hy- 
drochloric or muriatic acid, pouring the 
liquid carefully through the thistle funnel, 
and connect the carbon electrodes to a 
set of thiee or four series-connected dry 
cells, a storage battery, or any other six- 
volt direct-current source. 

After the current is turned on. watch 
the electrodes. Almost immediately, small 


MAKING THE ACID 


The experimenter can pro- 
duce his own hydrochloric DISTILLING 
acid by heating a mixture FLASK 

of common salt and so- 
dium bisulphate in water 
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bubbles of gas will form, hydrogen 
gas collecting at the carbon rod 
connected to the negative ter- 
minal of the battery and chlorine 
forming at the positive rod. At 
first, the hydrogen gas will mix 
with the air trapped above the 
acid, but this mixture can be 
drawn off by opening the pinch 
clamp momentarily. After allow- 
ing the current to pass for about 
twenty minutes, collect some of 
the hydrogen gas by placing an 
inverted test tube over the outlet 
and opening the pinch clamp. 
Brought near a flame, the hydro- 
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gen gas in the tube will explode 
with a harmless pop to prove its 
: identity. 
The chlorine gas generated at 
the positive electrode first will 
redissolve in the acid. After a 
few minutes, however, the acid 
: will become saturated and the 
: chlorine will flow into the scrub- 
j ber where it will be converted into bleach- 
ing powder. 
By closing the clamp leading to the 
scrubber and opening the clamp leading 
: to the T-shaped tube, you can collect 
5 samples of the chlorine gas for experi- 
£ Gi, 
: 
acid on potassium permanganate 
: 
® 
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“DEACON PROCESS” FOR CHLORINE 


An old method for making chlorine from 
hydrochloric acid is duplicated by pass- 
ing a mixture of air and hydrochloric 
acid vapor over a catalyst which aids 
the decomposition of the vapor by the 
oxygen in the air. The liberated chlo- 
rine bleaches the color from a damp cloth 


\ 
MURIATIC 
ACID 


Small quantities of chlorine can be generated 
as shown below by dropping hydrochloric 


and Its Compounds 
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mental purposes. Metals, you will find, 
will combine readily with the gas when 
heated, and damp colored cloth will be 
bleached. 

When experimenting with the chlorine, 
place the substance in a test tube and 
insert the outlet from 
the chlorine chamber. 
Metals will react with 
the chlorine to form 
chlorides. Mercury 
placed in the tube and 
heated, for instance, will 
burn with a bright glow 
when the chlorine is ad- 
mitted, forming crys- 
tals of mercuric chlo- 
ride. Similarly, magne- 
sium will combine with 
the chlorine to form 
magnesium chloride, 
antimony will react to 


crystals 








dangerous spattering. 


at the right. 
rette-lighter element mounted in 
a porcelain socket and provided 
with a shiny metal reflector disk 
which is cut from the top of a 
tin can. In use, the heater is 
mounted over the evaporating 
dish, as shown, so that the warmth 
reflected downward onto the 
surface of the liquid. 
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Electric Cigarette Lighter 
Makes Handy Evaporator 
N RECOVERING the chlorides formed in 


the experiments described on these pages, 
and in many other operations that require so- 
lutions to be evaporated quickly, it is best to 
heat the liquid from above in order to avoid 
If your laboratory is 
equipped with electricity, you can easily make 
the handy overhead electric heater illustrated 
It consists of an electric ciga- 
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form antimony chloride, and iron will 
produce iron chloride. 
In the early days of commercial chem- 


istry, chlorine was manufactured from 
hydrochloric acid by what is known as 
the “Deacon process.” The method is a 
simple one and can be easily duplicated 
in the hcme laboratory. In brief, it con- 
sists of passing a mixture of air and hy- 
drochloric acid vapor over a catalyst, or 
“chemical accelerator,” which is heated. 

The mixture of hydrochloric acid vapor 
and oxygen can be obtained by rigging up 
a water siphon in such a way that, as the 
water empties out, it sucks air through a 
bottle of hydrochloric acid. In bubbling 
through the acid, the air (oxygen) picks 
up hydrogen chloride gas and the mix- 
ture passes through the catalyst tube to a 
collecting bottle. 

In setting up the apparatus, the catalyst 
or reaction tube should be filled with small 
lumps of pumice stone or shredded asbes- 
tos which have been saturated with a so- 
lution of copper sulphate, or copper 
chloride, and dried. The mass should be 
packed into the tube loosely enough to 
allow free passage of the mixture of air 
and hydrogen chloride. 

Acting as a catalyst, the copper sul- 
phate or copper chloride simply aids the 
decomposition of the mixture and does 
not enter into the reaction. It remains un- 
changed throughout the experiment. Yet 
without it, no decomposition would take 
place. 

To remove the hydrochloric acid vapors 
that pass through the apparatus un- 
changed, a small amount of manganese 
dioxide also should be placed in the re- 
action tube at the end connected to the 
collecting bottle. 

That the hydrogen chloride gas is being 
decomposed to form chlorine can _ be 
shown by placing a piece of moist colored 
cloth in the collecting bottle. It will be 
bleached white. 

For general laboratory purposes, chlo- 
rine is easily (Continued on page 128) 
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Same Test Tube Contains 
Ice and Boiling Water 


THE poor heat conduc- 
tivity of water is shown 
quite strikingly in this 
simple stunt which gives 
you steam and ice in the 










* “ame container. Take a 
® fairly large test tube and E 
a fill it one-third full with i 
2 cracked ice. Drop in a : 
= ball of tin foil to hold ; 
® =the ice down, and fill the i 
> tube with cold water. By i 
grasping the tube in the : 
middle it can be held in f 

é, 





vour fingers without any 
© discomfort while the top 
is placed in a flame and 
the water actually boiled. 
In spite of the water boil- 
ing above it, the ice will 
not melt in the bottom of 
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Afloat 


Surface Film Keeps Steel 


With a tiny manikin made of wire, cardboard, and two 
safety razor blades, as shown above, you can demonstrate 
the strength of the surface tension of water. If you lower 
the steel blades carefully so as not to break the surface 
film, the little figure will float upright on the water. 
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Double lead-in strip of flexible copper being installed in a window for easy installation, 


Grid-Cap Shields for All-Metal Tubes USUAL CONTROL 


WitH a recently marketed aux- 
iliary cap, it is a simple matter to 
provide adequate shielding for the 
grid-cap connectors on_ all-metal 
tubes. Pressed from sheet metal, 
the cap fits snugly over the recessed 
shoulder at the top of the tube. A 
slot cut into the side of the cap 
provides an entrance for the grid- 
connector wire. Tubes equipped with 
caps of this type give the set a 
neat and compact appearance, and 
they can be more easily kept free 
of dust around the connections. 





Auto-radio lock in place over bulkhead mounting bolt impossible to remove the nut. 


Plierlike Tester Has Many Radio Uses 
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Novel combination tool being used as a tester 
and, at right, as pliers for handling a fuse 
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Useful Ideas 


for 
RADIO FANS 


Doublet Lead-In Is Easy To Install 


Mabe like the familiar flexible “under-the-window-type” of 
antenna lead, a new double lead-in strip makes it an easy matter 
to bring the twin leads from a doublet-antenna transmission line 
into the house. Due to the rigid spacing provided by two insulating 
strips, a perfect match with the transmission line is obtained. 
Made of flexible copper with an outer covering of waterproof 
webbing, the double lead-in is provided with four screw terminals 
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Twin Controls Improve 
Regenerative Receivers 
By ADDING a second potentiometer, the 

regeneration control on most regenerative 


T Y ~ smMwarc .¢ > ~~ 7. ‘a . > 
New Lock Safeguards receivers can be greatly improved. The 
auxiliary control should have a resistance 





This metal cap fits snugly over the tube’s shoulder 


Auto Receivers of about one twentieth the value of the 
original. Because the arm of the low-value 
WITH an ingenious lock now avail- control can be moved twenty: times as far 


able, car owners can safeguard their as the regular control for the same circuit 
auto radios against theft. Designed change, it provides a smoother and finer 
to fit over one of the receiver’s bulk- adjustment of the regeneration for this 
head mounting bolts, the lock is in- type of receiving set. 

stalled simply by removing the 
original nut, substituting .a special 
bushing and nut, and snapping the 
lock in place over the bolt end. Serv- 
ing as a cap, the lock works the same 
as many spare-tire locks, making it 











RESEMBLING a large pair of pliers, a new com- 
bination radio tool provides a neon tester for fuses, 
condensers, and circuit polarities, and a safe means 
for handling fuses and live wires. Terminals at 
the tips of the molded handles lead to a small : . ; 
built-in neon test light. In tests, the handle ends Midget f UuUSeS Provide 
are simply bridged across the circuit. Protection for Meters 

DESIGNED to fit into cramped quarters. 
midget fuse holders now on the market 
can be mounted directly on the terminal 
post of any meter. Installed and provided 
with the proper fuses, they will protect 
your sensitive instruments from damage 
due to dangerous overloads. Miniature 
fuses for the holders are available in a 
variety of sizes ranging from one milli- 
ampere up to five amperes. 
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The portable transmitter in use 


arate chassis and can be used independently as 


By JOHN CARR 


ESIGNED to operate on a single 
SIX-Volt battery the 
short-wave transmitter illustrated 
is an ideal unit for the radio 
amateur who wants a powerful yet port 
able circuit. Covering the wave lengths 
from twenty to 160 meters on either code 
1S capable Ol 


storage 


or phon t he compact outht 


an undisiorted output of more than twen- 
ty watts 

In most battery-operated transmitters, 
the low voltage available makes it impos 
sible to obtain any great amount of out 


put power. Through the use of a miniature 
this circuit 


motor-generator set, howevet 

is provided with a 300-volt, 150 milli- 
ampere power supply. The lightweight 
power unit, Operating on an ordinary sIx- 


volt storage battery and supplying direct 
eliminates the necessity of ex- 
pensive “B” batteries and complicated 
filter networks, 

To provide maximum flexibility, 
transmitter is constructed in thre 
rate top section contains the 
radio-frequency, crystal-controlled  oscil- 
lator, the amplifier, and the an- 
tenna-coupling unit. The bottom section 
houses the modulator and the midget mo- 
tor-generator power supply. Each section 
can be easily removed and. despite the 
compactness of the entire circuit, there is 
no troublesome crowding of either th 
parts or the wiring 

In the interest of simplicity, the circuit 


current, 


the 
scpa- 


parts. The 


class “C” 


has been designed along strictly conver 
tional lines. The oscillator, a type ‘42 
tulx IS Capacitivels coupled to the class 


small mica com- 
This togt the I 


through a 


condense} 


“C™ amplitier 
pression-tyvpe 


with the 6A3 output tube is mounted as 
a unit on a single chassis. 

For maximum transfer of pow to the 
antenna, the output tank circuit is link- 
coupled to the antenna coil. One or two 


turns of wire wrapped around the ampli- 
fier tank three turns around 
the antenna found to provide 
good output to the antenna on all bands. 
A little experimenting with the link cou- 


pling, however. is advised, since tight cou- 
lation when the 


and two or 


coll Wert 


' , ), 
poo! mod 


pling may cause 


The radio-frequency unit is mounted on a sep- 
a c.w. transmitter for code work 


ii 


For 


circuit is used for phone. 

To obtain maximum out- 
put from the radio-fre- 
quency portion of the 
transmitter, it is essential 
that all parts be of low- 
loss construction and that 
the tuning condensers be 
thoroughly insulated from 
the aluminum chassis. The 
sockets for the tubes and 
plug-in coils should be 
made of isolantite or simi- 
lar material. It should be 
remembered, that, owing 
to the capacity effect of 
the dielectric, a good insulator for direct 
current is not necessarily a good insulator 
for radio frequencies. 

Because it is mounted on a separate 
chassis, as an individual unit, this portion 
of the circuit can be used independently 
as a c.w. transmitter for code work, if 
desired. The modulator unit can be added 
later and the combined circuits then used 
as a combination code and phone trans- 
mitter 

The modulator, mounted on a separate 
chassis fitted into the lower shelf, uses 
two 6A6 tubes. There are no tricks to 
this circuit, since it is basically a straight 
audio amplifier. 

To insure good quality, a heavy-duty 
output transformer is recommended. The 
unit used in the original is capable of 
carrying the full current of the class “C” 


BATTERY 
LEADS 


units. 





Bottom views of the radio-frequency and modulator chassis. Note their independent construction 












OSCILLATOR- 
PLATE JACK 


BUILT TO 


A Miniature Motor-Generator Set 
Provides a 300-Volt Power Supply 
This Light, 


Versatile Outfit 





Rear view of the outfit, showing the locations of the various 
Each portion of the circuit can be removed separately 


stage without difficulty. If a smaller trans- 
former is used, it will be necessary to keep 
the direct current for the modulated 
amplifier out of the secondary windings 
through the use of an extra audio choke 
and condenser. The choke should have an 
actual inductance of thirty or more henries 
with a current rating of 100 milliamperes. 
The condenser should have a capacity of 
about four microfarads and be rated at 
600 volts. 

Since the “gain” of the speech system is 
just about right for the average single- 
button microphone powered by a 4!-volt 
battery, no “gain control” is incorporated. 
The “gain.” however, can be varied by the 
simple expedient of moving the micro- 
phone closer to, or farther away from, the 
speaker. A distance of about six inches 


will be found to be correct for most single- 






AMPLIFIER- 
PLATE JACK 
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Short-Wave lransmitter 


OPERATE ON SIX-VOLT BATTERY 








COIL-WIN DING DATA 


Coil 1750 KC. 3500 KC. 7000 KC. 14,000 KC, 
50 turns 34 turns 19 turns 9 turns 
L!} No. 22. E. No. 22 E. No. 16 E. No. 14 E. 
2” form 14%” form 1%” form 114” form 
54 turns 38 turns 21 turns 11 turns 
L2 No. 18 E. No. 18 E. No.w16 E. No. 14 E. 
2” form 1%” form 114” form 1%” form 
45 turns 28 turns 15 turns 7 turns 
Ls No. 18 E. No. 18 E. No. 16 E. No. 16 E. 
1%” form 114” form 14%” form 14%” form 


If the circuit will not tune to resonance, a few turns must be added or 
removed from the above coil data. However, the above data is correct for 
use with the tuning condensers specified in the list of parts. 








button microphones under normal voice 
conditions. 

Originally developed for airplane serv- 
ice, the lightweight motor-generator set 
used as the power supply is ideal for use 
in a portable transmitter. The motor, 
driven by a storage battery, is quick-start- 
ing and the generator builds up to its full 
voltage of 300 volts almost instantaneous- 
ly. In wiring the power supply, it is im- 
portant that heavy leads be used between 
the motor-generator and the storage bat- 
tery as any drop in the input voltage will 
seriously affect the output. Two No. 8 
insulated wires provided with terminal 
clips were used in the original. 

For those who do not desire the motor- 
generator power supply, a standard vacu- 
um-tube power circuit can be substituted. 
Such a circuit, mounted on a chassis, is 
shown in the photographs. An outside 
source of 110-volt alternating current 
is necessary if the tube circuit is used. 

The antenna arrangement employed will 
depend to a large extent upon space limi- 
tations. For the 160-meter band, the regu- 
lar Marconi antenna-ground system will 
prove to be quite efficient and the easiest 
of all types to set up. The length is not 
critical, as there is considerable latitude 
due to the size of the tuning condenser 
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UUM-TUBE 
POWER SUPPLY 


The two power supplies that en- 


used in the antenna 
circuit. For the other 
amateur bands, the 
14-wave Hertz is recommended. 

The transmitter can be tuned in any of 
the conventional ways with either meters, 
a neon glow lamp, or a small radio dial 
bulb (P.S.M., June °35, p. 55). If the 
dial bulb is used, connect a two-inch loop 
of wire to the terminals of the lamp. No 
loop is needed when the neon lamp is used. 

Although no meters are included in the 
transmitter, provision for measuring oscil- 
lator and class “C” amplifier plate current 
is made by means of closed-circuit jacks 
on the front panel. When neutralizing, 
the switch in the “B” plus lead of the 6A3 
tube should be in the “off” position. 

The distance-covering possibilities of 
the circuit will depend, to a large extent, 
on the radiation efficiency of the individual 
antenna system, the wave band used, the 
location of the station, and general atmos- 
pheric conditions. 

As with all short-wave transmitters, this 
circuit should not, of course, be operated 
unless the owner is a licensed amateur. 
However, the lack of a license need not 
prevent you from building the circuit, and 
when your license is granted your station 
will be complete and ready to go. 





able the set to operate on either 
house current or a small battery 








LIST OF PARTS FOR THE 
SHORT-WAVE TRANSMITTER 


,—Variable condenser, 100 mfd. 

».—Variable condenser, 250 mfd. 
—Variable condenser, 220 mfd. 
—Variable condenser, 50 mfd. 

5 and C,.—Fixed condensers, mica, .01 
mfd. 

C,.—Fixed condenser, paper, .05 mid. 

C,.—Fixed condenser, mica, .001 mid. 

C,y.—Electrolytic condenser, 25 volt, 50 


3 
ro 


Cc 
C 
C 
C 
C 


mid. 

Cyo-—Electrolytic condenser, 450 volt, 16 
mfd. 

R,.—Resistor, metallized, 25,000 ohm, 1 
watt. 


R, and R;.—Resistors, metallized, 50,000 
ohm, 2 watt. 


R,.—Resistor, metallized, 1,000 ohm, 2 


watt. 

T,.—Transformer, single- button micro- 
phone. 

T,.—Transformer, class ‘“B’’ input. 


,— Transformer, modulation. 
‘h.—Choke, 90 ohm, 150 ma. 
IF'C—Radio-frequency choke, 2 mh. 
FC,.—Radio-frequency choke, 8 mh. 


Miscellaneous.—Motor-generator set (300- 
volt, 150 ma.), tubes, sockets, coils, 
microphone, key, chassis, cabinet, 
jacks, switches, dials, control crystal, 
wire, etc. 





As seen in the diagram, the circuit has been designed along conventional 
lines. Left, radio-frequency and modulator circuits as viewed from above 
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“Can you beat that!” the tourist gasped. “‘That’s exactly what I have got. What are you—a mind reader or something?” 









Keep Your Car Looking New 


as OW MUCH (farther it is to that 
tourist camp, Gus Joe Clark’s 
voice broke into the monctonous 
droning of the motor and the steady whis- 
tling of the wind as it rushed past the fast 
moving Car. 

Thinking about dinner, maybe:” Gus 
Wilson grinned, as he shifted one of his 
huge hands to a different grip on the 
steering wheel. “I could use a hamburg 
er right now, myself! About ten minutes 
more at the speed we're making ought to 
land us there 

Joe gazed appreciatively at the color- 
ful sunset toward which they were head- 
ing. “This is the life, Gus!” he exclaimed. 
“If you ever have to go to any more 
family reunions, I hope they come at a 
time like this when we can both leave the 
Model Garage for a few days. It’s kind 
of nice not to have to think about auto 
mobile troubles all the time 

“Sure is—other people's troubles, any- 
how Gus chuckled. 

Dinner out of the way and their bag- 
gage settled in a comfortable little cabin 
the two automobile men drifted over to 
join the circle of tourists seated in folding 
chairs around the glowing campfire 

“It’s just a waste of time and money 
bothering with that junk,” one of the men 
in the group was holding forth to the oth- 
ers as Gus and Joe joined them All 


1 


those cleaners and polishes do he con- 


tinued is to wear awav the enamel— 
and then what have vou got Your cal 
looks like a dog with the mange! I'm tell- 
ing you, the best way to keep a car looking 
well cnough to get a high trade-in value is 








4 
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to have it washed once every two or three 
months—or not even that often if you 
haven't got it very muddy. Isn't that so?” 
he finished, turning to Gus for support. 

“Lot’s of drivers treat their cars that 
way,’ Gus grunted noncommittally, as he 
rammed a charge of tobacco into his pipe 
with a horny thumb, “and you're right 
about some of the auto-body polishes be- 
ing a bit hard on the finish.” 

Trouble with that scheme,” broke in 
another man, “is that most of the time 
you're driving around in a filthy-looking 
car. What’s the use of having a new car 
if vou treat it that way? A fellow doesn’t 
like to go around in a dirty shirt, so why 
should he go around in a dirty car?” 

“That’s not the same thing at all,” pro- 
tested the loud-mouthed chap indignant- 
ly, as a chuckle went around the circle. 
“T can tell you a better scheme than 
hat, by Jimminy!” piped up a wizened 
little fellow. “A man I know was sent by 
his tirm to another city where his work 
made it necessary for him to wave a car, 


By MARTIN BUNN 





He knew he was only going to stay there 
about a year, and then he’d go back to 
the home office again. Sensible thing for 
him to do would have been to buy a good 
secondhand car, but he had a prejudice 
against secondhand things, so he bought a 
new one. Then, somebody threw a scare 
into him about how much he was going to 
lose when he came to sell, so he vowed he 
wasn't going to lose any more than he 
could help. He bought himself a can of real 
sticky cup grease and smeared a thin layer 
of it all over that car from stem to stern. 
Covered every bit of paint and metal 
work, he did.” 

The little fellow paused while he bit 
the end off a cigar and lighted it. 

“Well, sir,’ he went on, “you should 
have seen that car after he'd driven it a 
few hundred miles over dusty roads. It 
looked like the whole car had been carved 
out of a lump of mud and left in the sun 
to dry. Worst looking thing you ever did 
see. When his year was up and they called 
him back, he spent two whole days getting 
that mess off with kerosene—but, by 
cracky, it looked like new and he sold it 
for a thumping big price, considering the 
miles he'd driven it in a territory that is 
death on car finish.” 

After the comment provoked by the 
little man’s tale had subsided, another 
member of the group had something to 
offer. ‘What I can’t understand,” he 
grumbled, “is why the car manufacturers 
can’t put the finish on evenly. There’s al- 
ways a fender or some other part of the 
car that gets to looking old and shabby 
long before the (Continued on page 130) 
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with Old Inner Tubes 
in Place of Springs 


By 
K. F. KEITH 





Y USING old inner tubes in place 
of upholstery springs, any amateur 
craftsman can construct an attrac- 
tive, modern-looking, and _thor- 

oughly serviceable studio couch for a frac- 
tion of the cost of the commercial article. 

The length and width may be varied, 
but the 16-in. height above the floor 
should be maintained because it insures 
the most comfortable knee position for 
the average person. The sides and ends 
are made of 1 by 8-in. boards. You will 
need, for a couch of the size shown, about 
37 linear ft. The corners may be joined in 
any suitable manner—screws, straight nail- 
ing, tenoned joints, or even mitered joints. 

The corner posts are 2 by 2 by 12 in. 
Note that they are not set flush with the 
lower edges of the main boxlike frame, 
but are kept up a little. The roller casters 
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Built at Low Cost 





are set into the recesses so formed, 
thus providing the proper height 
from the floor. This detail should 
be watched during construction, as 
casters vary in dimensions. I found 
the most satisfactory type to be 
one in which the caster and the at- 
taching plate are a single unit. 

Along the inside of both walls are 
nailed or screwed 


Five old inner tubes are sufficient to form the “springs” of of 
the couch. They are tied in place with cords tacked to the bed 







This couch was built com- 
plete for less than $10, 
yet it compares favorably 
with commercial articles 
costing a great deal more 


tion to give uniform 
support to the mat- 
tress. To prevent them 
from shifting, pass a 
loop of strong cord 
around them wherever 
necessary and tack the 
ends to the bed. Use 
four or five o these 
cord stays for each 
tube. 
The sides and ends 
the couch are 
covered with any suit- 
able material. I used 
heavy curtain cloth, pleating it as illus- 
trated and fastening it with upholstering 
tacks along the upper inside edge. 

You may even be able to devise a substi- 
tute for the mattress, but I had my mat- 
tress made to order. It is 3 by 6 ft. and 4 
in. thick, and the local mattress maker in 
the Florida town where I live charged four 
dollars for it, covered with monk’s cloth, 
























































two 1 by 1-in. strips oo 
to support the bed. On 1x4" SUPPORTING STRIP-- . | SI 
these are laid crosswise , | | 
slats of light 12 by 6-in. ma- | | a 
terial, although any avail- ae. = 
able widths of stock will ee oe : 
do. The slats may be r 7 3 rs 
placed close together or | 5 
separated a few inches | ; 
for additional springiness. | | 
Their distance below the | s q 
top edge should be ap- pt 


x? 


proximately 6 in. Ree. 
) CORNER POST 


———— 72' (or to suit) - 


“ENDS and SIDES 
"x 8 | 








About five old inner . 
tubes will be sufficient to 1 
form the “springs.”” They 


should be of medium size 
and inflated so that they 
are almost flush with the 
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\ VARY THIS DIMENSION a 
{TO MAKE TOTALHEIGHT 16 | i 
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top edge. Arrange themon —*® 
the slats in the best posi- 


Profile and plan view of the couch without mattress or drapes 























































IT’S EASY TO 
GET THE RIGHT 





If either 32-volt or 110-volt direct current is available, nothing more is 
needed for operating a plating outfit than a lamp bank to regulate the current 


By KENDALL FORD 


“ OW can I obtain the right kind 
of current for electroplating 
at home?” is a question re- 
peatedly isked by readers. 

Evidently there are thousands of home 

workers who would like to do electroplat- 

ing, but hesitate because they think that 
the process requires some special type of 
current from a complicated power supply. 

This is a mistaken notion. While it is true 

that electroplating does require low-volt- 

age, direct current, the necessary appa- 
ratus for producing it can be set up 
without difficulty by any experimenter. 

A number of ways of doing so will be de- 

scribed in this and a following article, 

It is not necessary to go deeply into the 
theory and methods of electroplating, be- 
cause the subject has been covered re- 
peatedly in the past, and the necessary 
information is available in many books. 
In brief, a thin layer of one metal is de- 
posited upon another metal by placing 
the metal to be deposited, called the 
“anode,” and the object to be plated, 
known as the “cathode,” in a_ suitable 
solution. Metallic salts for the more com- 
mon varieties of plating, such as nickel, 
gold, and silver, may be purchased ready 
for use from dealers in electroplating sup- 
plies, or the solutions for any type of 
plating may be readily mixed according to 
the instructions to be found in any stand- 
ard handbook of formulas. 

When the positive pole of a direct-cur- 
rent source is connected to the anode and 
the negative pole to the cathode, the cur 
rent flowing through the solution will 
cause a coating of the anode material to 
be deposited on the cathode. o1 object 
being plated. The current required to 
plate 1 sq. ft. of metal varies from 1 to 
12 amperes, depending upon the plating 
metal and the solution, 

Since the resistance of the solution be- 
tween the anode and the cathode is quite 
low, some means must be provided to 
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keep the current at the 
correct level for the ob- 
ject being plated. Where 
a bank of lamps is used, 
varying the number of 
lamps in the circuit will 
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Current for 


You can use a storage battery ... Make a motor-generator 






REASSEMBLED 


A 110-volt motor may be made from a discarded automobile gen- 
erator by the simple changes shown in the diagrams and then 
used to drive another generator, as illustrated in the photo. 
Such a motor-generator set supplies up to 15 or 20 amperes 


rectifier for use with a lamp bank or step-down transformer, or 
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control the amount of 
current. If the current 
supply is from a low-voltage source, such 
as a generator, storage battery, or trans- 
former, a small rheostat should be used 
to control the current. 

When 32-volt or 110-volt direct current 
is available, the arrangement shown in Fig. 
1 is both simple and effective. The lamp 
bank consists of several lamps, the size of 
which depends upon the current required. 
For plating small objects, the lamps should 
be of 5- or 10-watt size so that a fine de- 
gree of regulation may be obtained. To 
determine the polarity of the supply line, 
place the two leads that go to the plating 








tank in a solution of salt water, and small 
bubbles will rise from the negative lead. 

If small lamps are not obtainable, an 
old radio rheostat, from 6 to 10 ohms, 
placed in series with the larger lamps will 
help to control the current. 

The set-up in Fig. 2, using a storage 
battery, arheostat, anda voltmeter, makes 
a satisfactory power plant for electroplat- 
ing. The rheostat should have a resistance 
of from 2 to 6 ohms and may be salvaged 
from an old radio. The voltmeter should 
have a range of 0 to 6 volts, direct current. 

While a voltmeter is essential for fine 


A CHOICE OF HOOK-UPS 


The storage battery and lamp-bank 
diagram is given in Fig. 1; bat- 
tery, rheostat, and voltmeter in 
Fig. 2; various rectifier circuits 
in Figs. 3, 4, and 5; and an ex- 
planation of alternating, half- 
rectified, and completely rectified 
current in Figs, 6, 7, and 8 
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adopt other simple and comparatively inexpensive methods 


vork, if one is unobtainable the correct 
imount of current flowing may be deter- 
nined approximately by observation when 
he object to be plated is first placed in 
he solution. If the object turns dark or 
lack immediately, the current is too high 
ind must be reduced. If the object is not 
ompletely covered with a thin coating of 
the anode material within one minute aft- 
er being placed in the solution, the cur- 
rent should be increased. 

If one of the leads from the storage 
vattery is equipped with a battery clamp, 
further regulation may be obtained by us- 
ing one, two, or three cells of the storage 
battery. To avoid confusion over the 
amount of current being used and the 
voltage indicated on the voltmeter, it 
should be remembered that the voltmeter 
readings will vary directly with the amount 
of current flowing between the anode and 
cathode. Directions for electroplating 
generally specify the voltage at which the 
work should be done, the current auto- 
matically being correct for that particular 
voltage. 

Where a considerable amount of cur- 
rent is required for plating large areas of 
metal, a salvaged automobile generator is 
recommended. When driven by a suitable 
motor, these generators are capable of de- 
livering a current up to 15 or 20 amperes, 
which is more than sufficient for the aver- 
age experimenter’s needs. If a driving mo- 
tor is not available, an excellent motor 
for the purpose can be made from another 
iutomobile generator. In selecting the 
generators, make certain that they are in 
good condition, particularly the commu- 
tators and bearings. 

Practically any type of automobile gen- 
erator may be converted into a motor by 
the following method. The drawings 


(Figs. 9, 10, and 11) illustrate the Ford 
model-T type because it still seems to be 
the kind easiest and cheapest to obtain. 
Che same general changes in the generator 
will be required, regardless of the make, 
so the experimenter should have no difh- 
culty in applying the instructions to any 
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ELECTROPLATIN 


set from two old auto generators ... Construct an electrolytic 


particular type he is able to obtain. 
Remove the brush-holder ring from the 
end bell, and the third or smaller brush 
and its holder from the brush ring. En- 
large the screw holes in the end bell and 
insulate with fiber tubing (Fig. 11). Make 
four fiber washers to insulate the heads 
of the brush-holder retaining screws from 
the end bell as shown in Figs. 10 and 11. 
Cut a fiber ring to insulate the brush- 
holder ring from the end bell. The pro- 
cedure outlined may vary with different 
types of generators, but the main purpose 
is to insulate the brush holder assembly 
from any part of the generator frame. 


EASSEMBLE the generator and con- 
nect as shown in Fig. 9. One end of 
the field connects to a line wire, the other 
end to a brush, and the remaining brush 
lead to the remaining line wire. The 
brushes should be exactly 90 deg. apart. 
Since the leads from the remodeled gen- 
erator are subject to considerable vibra- 
tion, it is advisable to attach flexible wires 
to the brush and field leads that connect 
to the line wires. 

The motor may be connected to the 
generator with a flexible coupling or by 
means of the original driving pulleys and 
a belt. Either alternating or direct cur- 
rent, 110 volts, will serve as the supply. 
The direction of rotation may be changed 
by merely interchanging the two wires 
that connect to the brushes. The gener- 
ator is connected to the plating circuit as 
shown at Fig. 2, with the generator re- 
placing the storage battery. 

A salvaged radio rheostat having a re- 
sistance of from 6 or 10 ohms will serve 
to regulate the current if only small arti- 
cles are being plated. If several amperes 
are required, it will 
be necessary to pro- 
vide a rheostat large 
enough to carry the 
current without over- 
heating. 

When the plating 
voltage and required 








SWITCHBOARD 
FOR PLATING 


Current from a stor- 
age battery may be 
regulated by means of 
a rheostat and volt- 
meter, which are best 
mounted on a conven- 
ient panel. A_ back 
view of the panel is 
shown above, and the 
complete set-up for 
plating at the left 














“ALUMINUM PLATES 


Fig {2 














SIMPLE ELECTROLYTIC RECTIFIER 
To make this full-wave rectifier, two strips 
of aluminum and two of iron or lead are fas- 
tened to a wooden jar top. Before assembly, 
the top must be treated with acid-proof paint 


current are known, it is an easy matter to 
calculate the resistance of the rheostat. 
The plating voltage is subtracted from 
the supply voltage, and the remainder di- 
vided by the required current in amperes. 
The result will be the value of the resist- 
ance in ohms. For example, a plating tank 


‘requiring 3.5 volts and 5 amperes is con- 


nected to a generator delivering 6 volts. 
Subtract 3.5 volts from 6 volts and divide 
by 5, which gives 0.5 ohms as the resist- 
ance of the required rheostat. Actually, it 
would be better to select a rheostat with 
a range from 0 to 2 ohms so that it could 
also be used to plate articles requiring 
less or greater amounts of current. 

For the purpose of calculating rheostat 
sizes, the approximate current densities 
per square foot of surface for the follow- 
ing plating materials will be found suitable 
for home workshop use: 


Chromium 5 to 10 amperes 


Copper 6 to 12 . 
Nickel 4 «“ 
Brass 6to 8 66 
Bronze 6to 8 “ 
Silver 2 ns 
Gold 1% 4a 
When 110-volt alternating current is 


available, a simple electroplating current 
may be obtained by using a bank of lamps 
and an electrolytic rectifier, as shown in 
Fig. 3. If more efficiency is desired and 
a greater current output required, the ar- 
rangement of Fig. 4 is recommended. This 
consists of a (Continued on phage 107) 
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The easel holds a drawing board at a conven- 
ient height, with clearance for one’s knees 


LTHOUGH light in weight and simple 

to construct, this easily made porta- 

ble easel will support the ordinary work of 
any amateur artist or draftsman. It is 
merely hooked over the upper back rail of 
any ordinary chair. There is nothing un- 
derneath to get in the w iy ol the knees, 
and the easel takes up almost no room 
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VACUUM-CLEANER MOTOR 
ADAPTED FOR SHOP USE 


J ACUUM-CLEANER motors are com- 
paratively easy to obtain second hand, 
but because of their high speed (8,000- 
10,000 r.p.m.) are not suitable for driving 
most home workshop machinery without 
some form of speed reduction. The illus- 
trations show how a countershaft may be 
added to the motor, making it a compact 
power unit to be used in place of a regular 
4 h.-p. motor. The basis is a bicycle front 
hub, on the axle of which are mounted a 
large and a small pulley, one at each end. 
The motor and countershaft are then ar- 
ranged on a suitable wooden board. The 
belt may be a round leather one, but a 
rubber vacuum-cleaner belt will give bet- 
ter results —CARL FROEN. 
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A bicycle hub and two pulleys are used as a 
speed reduction unit with the discarded motor 


PORTABLE EASEL FITS BACK OF CHAIR 


when not in use because it can be hung on 
the wall. 

The sides are cut from 1 by 3%%-in. 
stock; the other two pieces are what is 
known as “blind stop” or 1 by 1'%4-in. ma- 
terial. Fasten the frame together with 
nails or screws. For adjusting the height 
of the work, drill four or five 5/16-in. 
holes 1% in. apart and make pegs to fit. 

If the lumber at hand is strong hard- 
wood that does not split easily, it is not 
necessary to reénforce the slots that fit 
over the back of the chair, but if you are 
using pine or other softwood, drill a 14-in. 
hole in each side just above the “dap” and 
insert a 4 by 3/16-in. bolt. This will pre- 
vent splitting when pressure is exerted. 

The width may have to be varied to suit 
the chair you intend to use, but the sug- 
gested dimensions apply to most wooden 
chairs.—Epwarp P. RAMAGE. 
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How the framework is made. The reénforcing 
bolts are necessary only if the wood is soft 






This tap guide, be- 
ing in two parts, 
can be clamped di- 
rectly around the 
tap, thus saving 7 SPRING 
considerable time STRIP 
“SOLDERED ON 


TWO-PIECE GUIDE HELPS 
IN STARTING A TAP 


T IS good shop practice to make use of 

a guide for starting a tap vertically in 
a drilled hole, and the ordinary guide con- 
sists of a metal block with a tapped hole 
through it. This serves the purpose ade- 
quately, but it necessitates the extra work 
of running the tap through the guide 
before beginning the job and removing it 
when the work is finished. An improve- 
ment is to make the block in two parts. 
Simply clamp the two pieces in the vise, 
then drill and tap the guide holes; do not 
make the holes and saw the block after- 
ward. A strip of spring metal soldered to 
the ends of the two halves, as shown in 
the drawing, adds to the convenience of 
handling them.—W, W, 






DOWELS SHAPED WITH SHARPENED PIPE 


SCRAPS of wood can be made into dow- 
els of any desired size with a tool 
formed from a pipe nipple or short piece 
of pipe. In the case illustrated, 34-in. dow- 





LEAD-COVERED TRAY HOLDS 
JARS OF SOLDERING ACID 


METAL tray covered with sheet lead and hold- 
ing three small mayonnaise jars makes a con- 
venient acid tray for the shop. It can be made in 
and the 
work to be done, but the holder illustrated at the 
right is of triangular shape and rests on three legs 


various ways to suit one’s convenience 


of scrap metal. A short 
rod with a loop in the top 
serves as the handle. Thin 
sticks of solder may be 
carried by bending them 
as shown.—J. C. Cov Le. 


Soldering acid, 


jars. The tray 





els were needed, so a pipe of approxi- 
mately 34-in. inside diameter was used. 
File one end of the nipple to the angle 
shown in the sketch, hammer in the filed 





; 





The dowel-making 
tool and, at left, 
how the rough stock 
driven through 


which is 
dangerous if spilled, can 
be carried safely about a 
shop in small mayonnaise 


acid-proof with sheet lead 


exactly the desired 
size, and grip the pipe 
vertically in the vise. 
Rip short lengths of 
stock for the dowels 
to 34 in. square, or 
whatever size is want- 
ed, and then dress off 
the corners to form an 
octagon shape. If the 
wood is hard, plane 
off the eight corners 
to make the stock 
more nearly round be- 
fore drivingit through. 
—R. O. LIssAMAN. 
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HIS mountain pack has been spe- 
cially designed to carry the outfit of a 
camper, hunter. or hiker who prefers to 
travel light. The expense for materials is 
about $2.50, and the finished pack is 
more comfortable, convenient, and better 
looking than some commercial types cost- 
ing from $15 to $20. That is because it is 
actually tailored to fit the body. Weigh- 
ing only 5 oz. more than a common canvas 
pack sack, it distributes the burden on the 
back and hips so scientifically that the fa- 
tigue of hiking, even over winding moun- 
tain trails, is greatly lessened; and, of 
course, it is equally valuable for trips 
through level country. 
The ordinary pack has many disad- 
vantages. The straps, which are often of 
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Before being bent around the 
tubing, the aluminum straps 
must be carefully cleaned and 
“tinned” with aluminum solder. 
Note joint in the background 
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The heavy aluminum tubing forthe u: 
rights is easily bent with the aid of 


right are drawings of joints, the tri- 
angular leather pad. and other details 


Lightweight BACK PACK 


Tatlored to Fit Your Body 





The joining faces of sack and frame and, at left, how the 
sack is worn. The shoulders have perfect freedom to move 


Assembled 


webbing, invariably cur! 
7 triangular pad 


up when wet and saw 
ridges into the shoulders. 
Many straps are too 
wide, and the edges cut into the skin while 
the tender tissues under the armpits are 
often tightly compressed. The pack usually 
fits too snugly against the back and is cor- 
respondingly uncomfortable. These and 
other disadvantages are all eliminated 
when man’s anatomy is studied and the 
pack correctly designed. The frame to be 
described distributes the load and keeps 
the pack from rubbing against the back. 
The framework may be made of any 
light but strong metal tubing that will not 
rust or corrode. The author selected alum- 
inum of the dimensions given in the list 
of materials at the end of the article. If 
larger tubing is used, much additional 
strength is obtained at the expense of an 


made as shown below. At the 











EATHER PAD 


HIP STRAP 


pack, 
that rests 
between the shoulder blades 
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Vo wvet holes 





Straps ate 30° 
in length 


By 
ARTHUR E. 
MACNEILL 





showing 


The metal straps at 
the joints may be cut from thin sheet 
aluminum or from an old or inexpensive 
aluminum utensil. 


extra ounce or two. 


All the leather used should be made 
soft and pliable by soaking in neat’s-foot 
oil. The cloth may be obtained from an 
outing supply house. The best shade for 
this purpose is dark green. The sewing 
can be easily done on a sewing machine if 
a heavy needle and about No. 12 cotton 
thread are used. 

In constructing the frame. first 
the tubing as shown to fit the back. 


bend 
The 


best length for the uprights is the distance 
from the lower tip of the ear to the belt 
(Continued on page 


line—about 105) 
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By Edwin M. Love 





QO MATTER how accurate your 
model railway layout may be, it is 
unconvincing in appearance unless 

the scenic effect is equally good. Trees 
roughly thrown together from chunks of 
or vamped up from twigs pur- 
loined from shrubbery and having leaves 
that are grotesquely out of scale, are an 
eyesore and cheapen everything else. 

The accompanying illustrations show 
with what realism model trees can be 
made. They actually require less time to 
construct than buildings and other acces- 
sories, but they cause more favorable com- 
ment, perhaps because trees are usually so 
poorly done. 

\side from palm trees, there are only 
three types of tree growth to be con- 
sidered in model work: the wide-spreading 
and open-limbed variety, such as oaks and 
birches; the compact tree with sagging 
such as firs and spruces; and 


sponges, 


branches 
matted trees with upward-growing 
branches, such as cedars. Books describing 
the varieties of trees are available in 
public libraries 

Oak branches tend to come out from 
the trunk at right angles. Roughly speak- 


ing, the tapering of the trunk is caused by 


removal of material by the branches. Of 
course, branching roots enlarge the base 
lo start the tree, cut wires 1 in. longet 


than the scale height, making a bundle as 











large as the diame- 

ter of the trunk, 

ae “ae dot ie and bind together 
E* set +7 fre ° . 

pe: fi with fine wire 


wrappt d below the 


ei? first branch. Hold- 
» “ . . 

P Le ing the bundle up- 

WS Bright ina vise, bend 


down a few wires 
to form a branch, 





START A HOME WORKSHOP CLUB 


Miniature [tees 


to dress up your 


MODEL RAILWAY 
SYSTEM 


S> 















art 















































In building the sturdy white oak, extra wires must 
be added so that the trunk does not taper too fast 




































The limbs and secondary branches are twisted with 
pliers; then the tree is pruned to a balanced shape 
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Bits of stained bread are attached to the ends of 
the branches and built up to resemble thick foliage 








SEND STAMPED ENVELOPE FOR INFORMATION. 
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Diminutive trees made of wires 
and stained bread provide pictur- 
esque backgrounds that any model 
railway fan can easily construct 


twisting them enough to hold 
together. Add another binding 
wire just above, and bend down 
another branch, varying the size 
by using more or less wires. 
Continue this process, stagger- 
ing the limbs and being careful 
not to space them too evenly. 
As there is space between the 
wires in the bundles, rather 
than solidity as in a real tree, 
the branches reduce the trunk 
too rapidly, so that additional 
wires must be tied in from time 
to time to add bulk. At the 


top the trunk separates into 
branches. 
Now twist the limbs with 


pliers up to the points where 
secondary branches start. In- 
troduce bends and offsets in 
oaks, but keep the limbs nearly 
straight in birches. Bring out 
the smaller branches, twist them 
directly, and divide them into 
twigs where practicable. Bind- 
ing wires are not needed. Then 
prune the tree to a balanced 
shape, and bend out three or 
four sturdy roots at the base, 
the stub ends of which will be 
buried in the “‘soil.” 

Paint the skeleton with one 
or two coats of gesso made by 
diluting orange shellac with an 
equal quantity of alcohol and 
mixing with whiting to form a 
thin batter. Dry color may be 
added to give the trunk and 
branches the desired shade. 

While sponges can be used 
for foliage, day-old bread is 
less expensive. An unsliced loaf 
will make a large tree. Lay 
large fragments in a tray and 
pour over them water colored 
with green shingle stain or 
other green dye and made ad- 
hesive with a small quantity of 
liquid glue. A few drops of 
some (Continued on page 100) 
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Step-by-step instructions for a 
variety of beautiful ways to finish 


rought Iron 
and Ginger Jars 


By RALPH G. WARING 

























ECAUSE we are fond of ginger in 
our fruit salads, cakes, and can- l . 
dies, Mrs. Waring and I have f 





























tried a number of different brands. . : 

We were fortunate enough at last to dis- 
cover a fine ginger from China—a large 
root type, soft boiled in heavy syrup and 
shipped in small gray pottery jars of typi- 
cal Chinese form. 

As a designer, the shape of these jars 
had an instant appeal to me, so that when 
several had accumulated, I started to PS aU % , 
make use of them. We like plants and > ie ties . The metal is cleaned with emery paper and 
flowers, and usually have plants hanging |e 9qeapee ie denatured alcohol; then lacquered and fin- 
in our windows throughout the year. (age : . ished with enamel by means of a rag pounce 
Hence it seemed only natural to convert 
these ginger jars into holders for vines § forge with the air blast on. so that 
and flowers. ; ~ free carbon is added to the burning 

One ivy, rooted in a burnished copper & : oil, which gradually assumes an 
bowl which hung in a north window, grew enamel-like form. When the oil stops 
too large for the dining-room window. A smoking, but without warming the 
wall-bracket panel of colonial mctif was iron above a black heat, the process 
therefore designed to supplement the cop- is complete, except for wip- 


ing with a cloth to remove 
free soot after the metal has 
cooled. This method leaves a 
warm, dull black finish. 

Since all the designs illus- 
trated were done in cold met- 
al with no forging, other 
methods of finishes are equal- 
ly applicable. The materials 
required are dull black brush- 
ing lacquer and dull black 
fast-drying enamel; five other 
fast-drying enamels in '4-pt. 
cans—jade green, coffee brown, 
Delft blue, white, and Chi- 
nese red; '%4-pt. clear brush- 
ing lacquer and some lacquer 
thinner; denatured alcohol; 
turpentine; a little No. 2 steel 
wool; a pound each of FFF 
pumice stone and rottenstone; 
and several sheets of No. 
4/0, 2/0, and 1/2 emery 
cloth. Several small soft- 
bristle rubber-set brushes of 
widths from % to 3% in. and 
a l-in. curved handle rubbing 
brush complete the list. 

For our fireplace equip- 
ment we decided to use a so- 
called “armor bright” finish 
on the handles of the fire 
shovel, tongs, and log fork, 
with black on the shovel, tips, 
prongs, and fire screen. Ar- 
mor bright, like forge black, is 
a very old metal finish and a 
replica of the color given 

(Continued on page 96) 


per bowl, as shown at the right, and the 
wrought-iron frame is now fastened to the 
wall of the summer house, in pleasing 
contrast to the white rough-finished panel. 

Having made a variety of ginger-jar 
holders, as well as this large panel, all of 
wrought iron, I was faced with the choice 
and application of suitable finishes. I 
knew that from the time of the crusades 
or even before, artisans were able to de- = Applying a sponge glaze previous to 
velop finishes for iron and steel that have _ blending out with a brush. Note how 
endured to this day, almost proof against oe Pr oe comien ae len 
rusting and decay. The decorator below at the right is 

Among these finishes was the color now working on a colonial panel frame 
known as “forge black.”’ The 
metal is first well cleaned 
by sanding with No. 00 em- 
ery cloth or steel wool, then 
washed with denatured al- 
cohol (shellac grade) to re- 
move handling grease, and 
dried. To prevent finger 
spotting the cleaned metal, 
it is advisable to use clean 
cotton gloves, which should 
be washed as often as they 
become soiled. 

As soon as possible after 
drying, the metal is coated 
with linseed oil by brush- 
ing, dipping. or spraying, 
and then heated over the 










































Eggshell black enamel makes 
an effective finish for the 
ivy ring stand. In the front 
center foreground is a jar 
with a jade green glaze, al- 
though any color could be used 
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Once the adjustable bevel square has 
been set to match the angle of the val- 
ley, as illustrated in the oval, it can 
be used as shown above to guide each 
course of shingles. It is held in po- 
sition with the knees, and the butts 
of the shingles are laid along the edge 


A SOFT SANDING BLOCK 
FOR CURVED SURFACES 


I IFFICULTY is sometimes experienced 
in eliminating all edge marks when 
sanding curved surfaces. Many cabinet- 
makers use a piece of cork as a sandpaper 
block, but unless the surface is nearly flat, 
even this is often too hard. An efficient 
sander for this purpose is shown above. 
Obtain a plasterer’s rectangular trowel, 
drill a screw hole in each corner, and cut a 
»-in. piece of pine to the face dimensions 
of the metal. Slice an ordinary rubber 
kneeling pad lengthwise down the center, 
place both pieces on the wood, and tack 
the ends to the ends of the block. The 
metal of the trowel is then bent slightly 
convex and screwed to the wood. The ends 
of the sandpaper are gripped between the 
wood and metal.—WALTER Kk. Moss. 


DIVIDERS USED TO MARK 
PLANKS ON MODELS 


INSTEAD of using a flexible straightedg 
for marking hull planks on ship models, I 
have found that a pair of dividers suits 
the purpose better. I first set the dividers 
to the width of a plank and, holding one 
leg on top of the bulwarks, mark the first 
plank. For the second plank I set the di- 
viders to twice the width and so on. The 
lines of planking stop, of course, at the 
copper line. If the cap rail has been put 
on, an allowance must be made for that in 


marking the first plank—G. S. GIRARDET, JR 


Si term 


ALWAYS WORK FROM GOOD BLUEPRINTS. SEE PAGE 90. 


‘Take-down Bevel Square Aids in Shingling Valleys 


ALLEYS are always troublesome 

to shingle because each course is 
longer than the one below. As a re- 
sult the shingles next to the valley 
must be placed by guesswork, since 
there is no course below at this point 
to catch the hatchet gauge. The slight 
errors introduced in each course, when 
added together, often cause the courses 
to run up or down after a time, and a 
straightedge or chalk line must be 
used to correct the trouble. 

This waste of time and effort may 
be prevented by using a simple take- 
down bevel square. It consists of a 
straightedge 6 ft. long, a stock of the 
same length with a pivot bolt and a 


N DOING an automobile grease job 

with the usual type of pressure gun 
much time is wasted in turning back the 
screw plunger so that a fresh charge of 
grease may be put into the barrel. To save 
this unnecessary delay, a simple device 
can be made to run it back quickly. 

A long machine bolt with a bushing 
slipped over it is mounted on a simple 
wooden frame, which is then fastened to 
the wall near the grease rack. A small 
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How the spool, clock spring, and tabs are as- 
sembled, and a pattern and sketch of the tabs 





slot in which a bolt slides, and a brace. 
The end of the straightedge pivots on the 
stock and is notched for quick removal 
without taking out the bolt. One brace 
end is bolted to the straightedge, while the 
other is notched to clasp the sliding bolt 
in the stock. A wooden washer between 
the brace and stock make up for the thick- 
ness of the straightedge. 

To use, lay the stock in the valley near 
the top, adjust the straightedge along the 
ridge, and tighten the wing nuts. The de- 
vice can then be laid at any point in the 
valley and held with the knee while check- 
ing the courses, drawing a pencil line along 
the straightedge, or resting the shingle 
butts against it—E. M. L. 
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The grease-gun plunger is run back for a new 
charge by giving the cord a single long pull 


metal or wooden spool and a spiral spring, 
taken from an old clock, are slipped over 
the bushing. To the outside of the spool 
is attached a piece of sheet metal shaped 
as shown, with tabs bent over to engage 
the handle of the grease gun. The inside 
end of the spring is fastened to a right- 
angled pin that is threaded or soldered in 
a small hole through the bushing and bolt, 
and the outside end is attached to another 
pin protruding from the side of the spool. 
A length of stout cord is fastened inside 
the spool and wrapped several times 
around it. 

To unscrew the plunger, put the handle 
in place against the spool and pull the 
cord, which completely runs out the screw. 
By removing the gun and releasing the 
cord, the spring, which tightens as the cord 
is pulled, will wind up the cord ready ior 
use again.—W. C. W. 
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NATIONAL HOMEWORKSHOP GUILD SETS UP 


Program Service Bureau 


It will supply clubs with information 


on speakers, demonstrations, and moving 


pictures, all available 





FTER an exhaustive survey which 
began last spring, the National 
Homeworkshop Guild this month 
launches its new Program Serv- 

ice Bureau. Through this bureau the Guild 
is prepared to aid its member clubs as 
never before. The services now available 
are, indeed, by far the greatest and most 
complete of their kind in the entire home 
workshop field. 

The new bureau is the outgrowth of the 
answers received to a question all the lo- 
cal clubs in the Guild were asked: “In 
what way can the Guild be of most help 
to your” The answers in a majority of 
cases were that the clubs wanted aid in 
arranging better, more informative, and 
more interesting programs. They wished 
to make their meetings so helpful to the 
members—so encouraging, stimulating, 
and valuable—that everybody would turn 
out for fear of missing something worth 
while. But where could they get program 
material of this quality? 

The Guild undertook to find out and 
has been working steadily at the task for 
the past six months. As a result, its new 
Program Service Bureau now has a long 
list of educational motion pictures that can 
be borrowed free, and another list that 
tabulates more than 100 home workshop 
authorities throughout the United States 
and Canada who are willing to address 
local clubs on a wide variety of subjects. 
A number of leading manufacturers in the 
home workshop field are co6perating by 
providing demonstrations and booklets. 

These free (Centinued on page 98) 
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without charge 





Like many of the clubs in the Guild, the Dover (N. H.) Homecraft 
Club is hard at work making toys to be given away at Christmas 


iT COSTS YOU NOTHING TO BELONG TO THE GUILD 
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Exhibition of craftwork by members of the Denver (Colo.) Homeworkshop Club. This particular 
display was held in the Y. M. C. A., but the club also gave a store-window exhibit for two weeks 






















































NEAT TAP-AND-DIE CASE 


To PROTECT small taps and dies, a case 
can be made from a so-called “flat fifty 
cigarette tin and a piece of plywood with 


ad 
r 


jig-sawed recesses for the tools.—C. F. 


RAISED V-BLOCK 
FOR WELDING 
AWKWARD WORK 


Mest welders use V- 
4 blocks which they 
have made _ themselves 
from ordinary angle stock 
with the corners welded 
together. If short lengths 
of tubing are welded be- 
tween the angles as shown 
in the accompanying il- 
lustration, it will make 
them more useful, par- 
ticularly in working on 
objects having projections of any sort at 
one or both ends. A good plan is to use one 
long V as a base and fasten two short ones 


OLD REFRIGERATOR UNIT SUPPLIES AIR 


fy VERY home workshop en- 
~ thusiast can find many uses 
for a ready supply of com- 
pressed air. From parts that are 
probably available in your local 
power company’s junk pile, a 
serviceable compressor and stor- 
age tank can be made. I pur- 
chased an old refrigerator unit 
for five dollars and an old pump 
tank and control from a junk 
yard for three dollars. The 
pressure gauge and pressure re- 
lief valve are not ess tial, but 
make a better job. 
Although the 
shown is a twin, a single will 
do. Take the compressor apart 
tighten the bearings if they ar 


COMpressol 


loose and reassemble Che 
valves on most domestic com 
pressors are located on a plate in the head. 


Polish the seats of the discharge and suc- 
tion valves by rubbing the valve plate on 
a piece of 400 emery paper lying on a flat 
surface. Put in new valve reeds and gas- 
kets, and reassemble the head. Light mo- 
tor oil should be used in the compressor 

If the bearings in the motor are bad, 
press in new ones. New brushes often 
help a motor and, if you have access to a 
lathe, the commutator should be turned 
down and polished. If you true up the 
commutator, cut out about 1/16 in. of the 
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details of 


1e fittings and stand; and a wiring diagram 








This compressor is from an old refrigerator and cost five 
dollars, and the tank was bought from a junk yard for three 


mica between the strips. The motor and 
compressor shown in the photograph are 
mounted on a board with pipe legs, but a 
frame made out of angle iron and strap 
iron is better. Slot the holes for the motor 
bolts so the belt may be tightened. 

Most tanks have at least three holes; 
the one I used had three 34-in. holes. With 
a bushing I reduced the size of the inlet 
and outlet so that a '-in. pipe by '%-in. 
flare fitting could be screwed into them. 
On the third hole I used a 34 by 6-in. nip- 
ple, and tapped two holes into it to take 
'g-in. pipe threads. These holes were for 
the pressure gauge and the pressure con- 
trol. The relief valve was screwed on the 
end of the nipple. Use litharge and gly- 
cerine on all joints. 

Connect the discharge port of the com- 
pressor to the air inlet of the tank by a 
'4-in. piece of copper tubing. The suction 
port ol the compressor is left open. 

Start the motor to find at what pressure 
the control shuts off the engine. On most 
controls, adjustments is made by turning 
a nut which varies the tension of a spring. 
Adjust the control to shut off at a conven- 
ient pressure, which in my case was 50 
lb. The relief valve should be set to blow 
off at a pressure less than the rated work- 
ing pressure of the tank 

No dimensions have been given because 
they can be arranged to suit the equipment 
at hand. After a little experimenting, you 
will be able to adjust the control to suit 
your requirements.—J. L. Peacock, Jr. 

















A gap-type V-block made from one long angle, four short lengths 
of tubing, and two short angles. It holds a large variety of work 


to it, with a space left between the small 
angles. This makes a doubly convenient 
fixture.—J. C. Coy.e. 





TWO INEXPENSIVE VISES 
FOR THE DRILL PRESS 


TTEMPTS to hold small work on a 

drill-press table by hand often results 

in bruised fingers. A vise should be used, 

and in the absence of a suitable commer- 

cial vise, there are two ways in which one 
can easily be made. 

The first method is to cut the C-clamp 
off the bottom of a cheap bench vise and 
fasten the vise proper to a flat base plate 
with flathead machine screws. 

A more versatile vise may be made by 
taking the lead screw from a machinist’s 
C-clamp or using any suitable bolt. Three 
rectangular pieces of steel of convenient 
size are firmly clamped together, and the 
ends filed flat and square so that the vise 
can be used on its side. To assure align- 
ment, the holes for 
the two round guide 
rods are drilled while 
they are clamped. 
The joints prefer- 
ably should be re- 
énforced by brazing 
or else sweated to- 
gether with solder 
and a flux of muri- 
atic (hydrochloric) 
acid “killed” with 
zinc. 
















A drill-press vise made from a cheap bench 
vise, and, above, an even more useful design 
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ORKING in brass and cop- 
per is a craft that opens up 
a long lane of possibilities 
to the amateur. It is there- 
fore unfortunate that most books on 
the subject give scant aid to the seri- 
ous-minded worker. For example, noth- 
ing has been published, so far as I 
know, about the process to be described 
for making ornamental parts from or- 
dinary tubing, yet this is 
a matter of: everyday 
knowledge among pro- 
fessional silversmiths. 

Suppose you wish to 
make a ferrule for a lamp 
standard, or anything oi 
that sort. First prepare a 
tool from a piece of %- 
in. drill rod, 8 or 10 in. long. About '% in. 
from the end, cut a notch slightly more 
than halfway through the steel. The bot- 
tom of the notch is rounded out smoothly, 
the back is smoothed off to make an easy 
curve, and the end is rounded off more o1 
less spherically. 

If you will clamp this tool solidly in the 
vise as shown in the upper illustration and 
slip a short length of annealed brass or 
copper tubing, say 2 or 3 in. long, over it, 
you will be ready to start. A planishing 
hammer and a raising hammer are desir- 
able although not essential for your initial 
experiments. As soon as you become gen- 
uinely interested in metalcraft, these ham- 
mers will be indispensable, so you may as 
well get them now. They are not expensive. 

With the tubing in place, take the sharp 
end of the raising hammer, or a ham- 
mer having a similarly shaped head (a 
riveting hammer, for example) and start 
hammering the metal down into the notch 
of the tool, turning the work as you ham- 
mer. This will result in a constriction or 
neck, which can be driven down almost as 
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By J. S. 





deeply as desired, provided room is still 
left for removing the tool. 





A simple socket. frequently needed for 
a variety of purposes, is made by ham- 
mering the end of the tubing up against 
the backward slope of the notch. Tilt the 
work and move it back and forth and up 
and down as the flange is expanded. as 
shown in the diagram marked A. The 
direction for hammering is indicated by 
the arrows. 

If a ball or bead is desired at any point 
along the work, another neck is driven in 
as at B, and the metal between is then 
worked out on the end of the tool, the 
tubing being re- 
versed as required. 
At C is shown a 
variation used for 
forming a ball or 
oval over the end 
of the tool, and D 
shows another ap- 
plication 

When it is de- 
sired to reduce the 

















Only two ordinary metal-working hammers and a short drill rod notched near 
one end are required for making many artistic projects of copper and brass 
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BUILD BETTER SHIP MODELS BY USING OUR CONSTRUCTION KITS. SEE PAGE 8 












The tool is gripped in 
a vise and used as an 
anvil At left are a 
variety of sockets and 
ferrules. The tall ex- 
ample is in three parts 


the tubing in order to em- 


diameter of 
phasize a ball or bead, the parts beyond 
the necks are hammered down, as at &, 
on the cylindrical part of the tool, the 
work being reversed as required. It is 
possible to hammer such sections down to 
the level of the neck, though it is likely 


annealed 
than 
com- 


that the work may have to be 
and the operation repeated more 
once before the metal has been 
pressed into its smaller diameter. 
The method closely resembles turning in 
wood and is really quite simple, but it 
does require a certain amount of practice. 
The most im- (Continued on page 95) 





























Diagrams showing how metal is formed by 
hammering the tubing against the notch. 
At left is a lamp, the central ferrule of 
which was made in two parts and soldered 
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ARIONETTES that 
will perform all 
i sorts of amazing 

tricks can be made 
without difficulty, once the se- 
cret of their construction is un- 
derstood. Ball tossing, for in- 
stance, is a simple trick. Then 
there is the skeleton that dis- 
joints his limbs and throws his head into 
the air, and the dwarf who grows into a 
giant. Various adventures of Alice in 
Wonderland also can be portrayed. 

For ball tossing, drill a hole through a 
wooden ball and run both strings through 
it, passing the ends through the palms of 
the marionette’s hands and knotting the 
ends, as in Fig. 1 of the drawings. Tie the 
other ends to an extra 12-in. stick. By tilt- 
ing the ends of the stick alternately, the 
ball will fly up and down. There is less 
friction if the string is waxed and the hole 
in the ball is burned through with a red- 
hot wire, instead of being drilled. 

Two balls may be used—one on each 
hand, or on one hand and the opposite 
A puppet lying on the floor, with 
strings attached to each toe and passing 
through a ball, can kick the ball up in the 
ir from foot to foot, as shown in Fig. 2. 
Instead of a plain ball, a 10-in. bar with a 


1oot. 


ball at each end can be used, as shown in 
Fig. 3. The strings pass through the bar 
near the ends and through the puppet’s 
hands, with a small knot between each 


hand and the bar. When the puppet car- 





Mozart at the piano. His hands are of sheet lead, covered with two layers of muslin 


TRICK 
Marionettes 


ENLIVEN YOUR 


By 
Florence 
Fetherston _! 
D rake 
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PUPPET SHOWS 


ries the bar, the outside strings 
are pulled tight, while either 
hand can be lifted from the ball 
by pulling the inside strings. 
skeleton, the bones of 
which fall apart at will, re- 
quires more strings than usual 
(Fig. 4). The No. 1 strings 
support the body and are at- 
tached to the shoulders, then passed 
through small screw eyes on each side of 
the skull to prevent the head from turn- 
ing; No. 2 strings control the legs; No. 3 
strings control the hands; No. 4 strings 
are fixed to the top of the arms and passed 
through holes in the collar bone; and No. 
5 strings are attached to the top of the 
legs and passed through small holes at the 
hips. The No. 6 string is fixed to the top 
of the skull by means of a small screw 
eye, and passes through another small 
screw eye in the controller A. Then it is 
tied to a ring, button, or small piece of 
wood that may be easily grasped. 

Figure 5 shows a side view of the skull. 
The jaw is separate from the rest of the 
skull and is held loosely in place by a 
small screw at each side. A vertical hole 
halfway through the skull allows it to rest 
on top of the spinal column. A suitable 
hole is made with a red-hot wire just large 
enough for the string to pass through, the 
string being fastened to the top of the 
spine with a small screw eye. 

By shaking the skull slightly, the jaw is 
made to move as though chattering. The 
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skeleton can be danced around the stage, 
suddenly stopped, and the head lifted out 
of sight into the flies by pulling No. 6 
string by the ring. If the controller B, to 
which the No. 4 and 5 strings are attached, 
is lowered, the arms and legs fall away 
from the body. They can be made to do 
shivering, shaking movements in mid-air 
as far away from the body as the length 
of the strings permit. 

When these evolutions are finished, the 
limbs join with the body again, the skull 
falls down on the spine, and the figure 
dances off. Make the marionette dance 
over the stage in a low light against a dark 
background. By alternately raising the 
ends of B, the skeleton waves its arms and 
legs about. Pull up the center string that 
supports the head so it will float and then 
drop it back into place. 

The ribs, feet, hands, arms, and legs 
are made of firm cardboard. The jaw can 
also be made of cardboard, and the rest 
of the head and figure carved out of wood 
or cork. If the entire head is made of 
wood, the jaw will click as it shuts. The 
ribs can be made of covered wire if that 
seems easier to do. Several coats of dead 
white paint are needed, and luminous or 
phosphorescent paint may be used, if de- 
sired, to give a still more uncanny effect. 
It is unnecessary to have this figure ana- 
tomically correct; instead, strive to make 
an effective, entertaining puppet. 

An amusing figure called the “giant 
dwarf” is shown in Fig. 6., There is no 
body inside the costume except the shoul- 
ders. The strings attached to controller 
A pass through screw eyes in the shoul- 
ders, are drawn through the costume, and 
tied to screw eyes in the feet. From con- 
troller B, strings are attached to the head 
behind the ears and a second set to the 
hands. The feet are cut from wood and 
at each heel a lead dress weight is held in 
place by a screw eye. These are covered 
with two disks of felt, and the trousers 
are then sewed to the felt to hold them in 
place. 

By raising the leg control A, 
the figure will fold up and be- 
come a dwarf; by lowering the 
stick, it becomes a giant. An 
effective use of this idea is as 
a jack-in-the-box. A box, large 
enough to hold the figure when 
dwarfed and gayly painted, has 
a string attached to the front 
of the lid. Pulling this string 
lifts the lid, and out jumps the 


Another “‘Alice in 
Wonderland’’ 
trick. Father Wil- 
liam shows his 
son how young 
he is by standing 
on his head. Two 
extra strings are 
tied to his heels 













Tie one extra hand string to the tips of 
each hand, not through the palms, run it 
through each ring, and draw it up above 
the controller. Let the hands hang straight 
down at the sides and tie the strings to- 
gether. Put a thumb tack in the center of 
the main rod and slip the string over this 
when not in use. When this loop is raised, 
the hands will fly to the hips. When the 
regular hand strings are raised, they will 
fly out again. z : A knight draws his sword from its scabbard 
On the same (Continued on page 83) This is done with a string through his hand 



































dwarf, who can be made to 
hop about in an engaging way 
and suddenly loom up as big 








and important as a giant. The 
head of the clown (Fig. 7) is 
hollow, being made like a mask. 
It reaches only a bit below the 
mouth so as to leave a large 
opening. This permits free 
movement over the point of the 
throat, where there is a screw 
eye through which a wire pass- 
es. It is looped back of each 
ear as shown. 

Whenever a puppet’s hand 
must be drawn to any special 
place, an extra string is usually 
passed through the hand and 
through a hook or ring at the 
desired spot. To place hands 
on hips, akimbo, sew 
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small Sketches showing how to construct a number of trick marionettes. The strings have been drawn somewhat 


a 
metal ring to each hip (Fig. 8). thicker and shorter than they actually are in order that their arrangement and manipulation would be clearer 
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HIS bin with its eight scoops provides 
a unique and appetizing way to serve 


popcorn, potato chips, and similar titbits 
The eight scoops fil neatly in the bottom 
of the tray, which is then filled with corn 
or chips, and the guest merely lifts out a 
scoop already filled 

The project is scroll sawed Irom -In. 


WOODEN SERVING TRAY BUILT 
IN A MOSAIC PATTERN 


GQUARES of attractively grained woods, 
glued together, give a mosaic appear- 
ance to this serving tray 

Use for the squares such woods as cedar, 
walnut, maple, or apple. Cut the squares 
from stock 15/16-in. square, and sand 













HAND 


CHAMFER 


and similar 


Woodworking 


POPCORN SERVER HOLDS EIGHT SMALL SCOOPS 





















Designed for serving popcorn, potato chips, FINISH IN BLACK } = 
appetizers, this bin contains LACQUER } i 
eight individual scoops. Each guest is with } a) " 
therefore able to take a good-sized helping veuLw | ) 
PRIMROSES e 
a mA 














plywood, except the base and 

the scoop handles, which are thicker ma- 
terial. Cut out the various pieces and 
give them a thorough sanding on both 
sides. This is important because the beau- 
ty of the completed article lies largely in 
its glossy lacquer finish. Brads and casein 
ue are used at all joints. It is a good 


carefully to 14-in, 
thickness. Sixty 
squares are needed 
for the tray. Alter- 
nate the lines of 
squares with strips 
of maple, and place 
strips along two 
sides as boundaries 
to be used in clamp- 
ing. These side strips 
are of walnut, to 
match the sides and 
ends of the tray. 
Arrange the 
squares and _ strips 
on a piece of ply- 
wood covered with 
wax paper, The ply- 
wood should be of a size to allow the 
boundary strips to project a short dis- 
tance for clamping. Use a good grade of 
the writer’s preference is a slow- 
setting hot glue. Work it well into th 
gluing surfaces. With another piece of 
plywood, also covered with wax paper, 
clamp the work as illustrated so that it 
will not buckle when pressure is applied 
with the bar clamp. Another bar clamp 
at right angles to the first and on the op- 
posite side of the set-up insures perfect 
joints in the gluing. When the glue has 
set for its full drying time, remove the 
clamps and sand the work smooth on a 








idea to apply one or two undercoats be- 
fore assembling. Rub with fine sahdpa- 
per or steel wool before giving the: final 
coat of lacquer. 

A black background with bright yellow 
primroses makes an effective combination, 
or cream with blue flowers.—H. 5. 








Squares and strips of various woods contribute to the mosaic appearance 


flat surface in order to avoid strains. 

While waiting for the glue to dry, make 
the sides and ends of solid walnut. Join 
the ends and sides with glue and brads. 
Lay this part on the mosaic bottom in 
order to trace the outside edge for saw- 
ing. Complete the sawing, and glue the 
bottom to the sides and ends of the tray. 
Two coats of varnish and an application 
of wax complete the tray. Since a poor 
finish can ruin the appearance of any 
piece, see that the varnish is well rubbed 
down to a perfectly smooth surface. The 
tray will then be something to win the 
acclaim of your guests.—D. W. PRINCE. 
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~ Novelties for Gifts 


Book Ends Tell Story of a Dog Chasing a Woodchuck ... Modern Lamp 
Turned from Old Bowling Pin ... Mosaic Serving Tray ... Popcorn Bin 


*“7IP, yip, he’s in there,” yelps 

Jiggers as he digs furiously 
away under the roots of the old 
stump. In the meantime, Chukky 
woodchuck is sitting out in the 
open on the other side and saying 
to himself, “I wish that fool pup 
would quit stirring up a dust in my 
house.” 

You can reproduce this old, fa- 
miliar struggle in an amusing way 
on a pair of novelty book ends like 
those illustrated. To make _ the 
stump, you will need a piece of soft 
pine 6 by 6 by 6 in., or a similar 
block glued up from thinner pieces. Put 


the block in the lathe and turn the stump 
to shape, with a flare at the bottom for 


the roots. Then, using the scroll saw, cut 
the recesses between the roots. 


stump in halves and mount each on a 
base of 1-in. lumber. 
After the ends have been assembled 


with screws, the woodchuck hole is cut 
under the edge ofthe stump with a gouge. 
A pile of wood composition or sawdust 
and glue is placed around each opening to 
resemble the dirt. If you wish to extend 
the tree roots out farther, they can be 
formed of the same material. 

The animals are cut from small pieces 
of soft pine. The final finishing can be 
done with a sander spindle made from a 
dowel and rotated in the drill press or, 
better still, in a flexible shaft. The body 
of the dog is pushed down into the hole 
so that only his hind legs and a small part 
of the back show outside. 

For finishing, roughen the stump to re- 
semble bark. This can be done with a 
wood rasp turned crossways and rubbed 
up and down the stump. After it has been 
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One book end 
shows the excited 
dog; the other, the 
calm woodchuck 














Two operations are shown in the photos—how the stump is turned to shape and how the recesses 
between the roots are cut on the scroll saw. Suitable dimensions are suggested in the drawings 


brushed down with a steel wire brush to 
remove loose wood splinters, it should be 
stained dark and then brushed over light- 
ly with dark gray paint to give it a gray 
color on the high lights. The dog is given 
two coats of white enamel and then the 
spots of black are painted on. Chukky is 


given a coat of brown stain, and his un- 
derside brushed with white paint. He is 
fastened by a small nail or pin driven 
down through the body into the base- 
board. The base around the tree is either 
stained brown to represent earth or painted 
green for grass.—D. C, MARSHALL. 


OLD BOWLING PIN MADE INTO LAMP 


OUR local bowling alley is a source of supply for 





Y Uy TO FIT 
INSIDE OF 
TUBING 


wood. 





The photograph at the left shows one 
finished lamp and a battered old bowl- 
ing pin. The drawings illustrate how 
to make two lamps from a single pin 

















y WIRE TO 
G PLUG 


high-grade maple in the form of discarded bowling 
pins. These can usually be had for the asking or at a 
nominal price. They can then be turned into various 
articles on the lathe, such as the lamp illustrated at 
the left. The bottom edges of bowling pins become 
chipped from the battering they undergo, so they are 
squared up two or three times to prolong their useful- 
ness and then are thrown into the wood bin for fire- 


Two lamps can be made from one pin as shown in 
the drawings. 
of nickel-plated plumbing pipe, but aluminum, chrome- 
plated tubing, brass, or wood may be used. The di- 
mensions will vary to some extent with the condition 
of the pin, because some are battered more than others. 

A length of '-in. pipe (it is, of course, larger than 
that, but this is the standard pipe-size designation) is 


The shafts in this instance were made 


Y threaded at both ends and used to hold the parts to- 





gether. The wooden parts are shellacked in the lathe, 
and the whole lamp lacquered after being assembled. 
Stains, antiquing, and other finishes may be used, if 
desired, to match furniture —B. G. S. 
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ADE entirely out of 
rials, the small compressor 11 
trated will raise a pressure of 
lb. per sq. in. in a 6-cu. ft. tank in 25 min- 
which is ample for the average small 
The consumption of line-shatt 
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mportant consid- 


scrap mate- 
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a5 


ules, 
gas torch. 
power is very small, an 
eration in many small shops 

Construction of the compressor is clearly 


shown in the photograph and large draw- 


ing below. Simplicity is the keynote of its 
magneto 
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OLD MAGNETO PROVIDES PARTS FOR BUILDING 


Small 
Workshop 
ompressor & 










The compressor partly disassembled 
to show piston, connecting rod, and 
crank disk nade from contact breaker 
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The method of procedure will be gov- 
erned to some extent by the type of mag- 
neto available. Assuming the gear housing 
to be of cast iron and the end bearings to 
be of brass, it is a simple matter to saw 
and file out the gear housing to fit on the 
end bearing housing as shown. The two 
are fastened by a machine screw after be- 
ing sweated together with soft solder. To 
do this successfully, the cast iron must be 
thoroughly cleaned and well tinned. The 
axis of the shaft hole in the gear housing 
must be kept parallel with the finished face 


of the brass base. Do not fasten these 
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parts together permanently at this stage. 

Chuck the base in the lathe and bore tor 
the cylinder. The size depends upon the 
bushing used for a cylinder, but the draw- 
ing indicates the proportionate allowances 
to be made for shoulders and the like. 

The next step is to turn, bore, and lap 
the cylinder to an inside diameter of 7¢ in., 
with other dimensions to suit the actual 
bushing available. 

The cylinder bottom is soldered into 
place after fitting the simple ball valve. 
Make the valve seat very narrow, use a 
new ball, and tap the ball lightly on its 
seat before assembling to insure a tight 
valve. 

Mount the cylinder in the base and sol- 
der as shown. Care must be taken to see 
that the bore is at right angles to the fin- 
ished face of the base. Note the aluminum 
cooling fins. which can be turned in the 
form of washers and threaded on the cyl- 
inder before mounting, with aluminum 
separators between them. 

The piston is built up from 1% in. sheet 
aluminum cut into disks 7¢@ in. in diameter 
and riveted together. The rivets must be so 
placed that they will not interfere with the 
ring grooves or the piston-pin hole. The 
inlet valve in the base of the piston is re- 
tained with two turns of very light steel 
spring sprung into a groove just above the 
valve seat. The ring grooves are turned 
1/16 in. wide and 1/16 in. plus .002 in. 
deep. The rings are 7¢ in. in diameter and 
i 16 in. thick, split at an angle of 45 deg. 
and sprung over the body into place, care 
being taken not to deform them. 

The connecting rod is also built up out 
of the '4-in. aluminum sheet, two pieces 
being riveted together through the center 
section. The ends are left square in sec- 
tion as shown in the photograph and are 
fitted with bronze bushings for suitable 
pins, as indicated in the drawing 

Care is necessary to insure that all joints 
are air-tight, because with such a small dis- 
placement a very small leak will seriously 
cut down the efficiency of the compressor. 
The best running speed is about 500 r.p.m. 

The lightness of the oscillating parts and 
the comparatively heavy driving pulley, 
acting as a flywheel, reduce vibration to a 
minimum, but the braces shown are nec- 
essary to give general lateral stiffness, 
They are bent out of 5¢-in. flat steel '4 in. 
thick, and fitted into place 
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Model of a typical 
oil tanker. It is 
14 in. long, but 
looks larger. The 
base is 4 by 1814 in. 
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.. . Spick-and-span Symbol of the Age of Oil 















HE widespread use of oil as a fuel 
has given the oil tanker a position of 
great importance in ocean commerce. 
There is hardly a port in the world 
not visited by these remarkable ships, which 
have been described as ‘“perpetual-motion ma- 
chines of the sea” (P.S.M., July °36, p. 30). 
The spick-and-span appearance of each tanker, 
as it proudly flies the house flag of some large 
oil company, is as character- 
istic as the unique location of 
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Side and deck views of the model; stern and bow views, showing the shape of the hull; a sketch 
of the bridge structure; and a detail of the rudder and sternpost. See list of materials for sizes 
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its funnel. We have therefore chosen a 
typical oil tanker as the new project of 
the Popular Science Model-of-the-Month 
Club. 

Those who built the freighter described 
in a previous issue (P.S.M., Oct. 935, p. 
57) will see at once that the new model is 
constructed along the same lines and that 
many of the details are similar. The plans 
are not a direct copy of any one particular 
tanker, but represent the average design. 
The scale is approximately 1 in. equals 
30 ft., and the model is 14 in. long. 

White pine or basswood is best suited 
for a model of this size, though balsa may 
be used, and the remaining materials are 
easily obtained. A complete list is given 
near the end of this article. 

Begin with the construction of the hull. 
To facilitate the shaping of the counter 
and sternpost, saw a slot 234 in. long down 
the center of piece A, as shown in the 
drawings. Lightly nail A to B, or use two 
dowels without glue, so the parts can be 
separated later. Glue C, D, and E to B, 
and F to E, and then proceed with the 
shaping. The cross-section diagrams are 
included in the plans for general informa- 
tion, but it is not necessary in a model of 
this size to make templates for testing: 
your eye will be a sufficiently accurate 
guide. 

Round out the hull at the stern to the 
approximate shape of the dotted line 
shown in the side elevation. Insert the 
fiber rudder and sternpost into the slot 
previously cut into A, and using wood fill- 
er or a plastic type of wood composition 
shape the hull where the fiber piece joins 
A and B. Make the propeller shaft by at- 
taching two short pieces of split dowel or 
split reed to the fiber piece, and attach 
the screw to the hub. Now separate A 
and B, and paint A, and all parts that are 
attached to it, red. 

Proceed with the upper portion of the 
hull by fastening the triangular pieces G 
to the corners formed where C, D, and E 
join B. Now paint the sides black, the 
decks buff, and the edges of C, D, and E 
facing the decks, white. 

Cut the remaining pieces to shape and 
assemble and paint the various units sep- 
arately before (Continucd on page 93) 





























Gives Concentrated Light for 





LTHOU GH it compares favorably BY 
in efficiency with many expensive T 
reflectors, this homemade photo- RONALD 

flood reflector for indoor photography Bis 

can be built for less than $2.50. It is IVES 
easily assembled, does not throw a blast 
of heat, and directs the light where 
wanted. The necessary materials con- 
sist of a so-called “angel-cake” tin and 

a paint tin of the type illustrated, both 

from the ten-cent store; an old musi 

stand bought in a junk shop (or a 

cheap new stand); and strap iron and 

angles from the hardware store. 
For the main reflector, get a 

angel-cake tin, preferably one of sheet 

iron plated with tin. Remove the coni 








good 


The reflector 
from the back, 
and a head-on 
view showing 
way in which 
the paint tin 
is suspended 





a cal central cone by grasping the core near 
iT the seam with a pair of pliers and twisting 
toward the seam. The core will pull loose 
from the bottom and come out without 
scarring the bottom. This will leave a hole 
slightly larger than a standard socket. 
Obtain a lamp-shade holder of the kind 
stamped out of one piece of metal. Bend 
HUME the lower rim outward until it is parallel 





— with the top. Center the shade holder over 

\ Fu} ‘ ow the hole in the cake tin, pin it securely in 

SVT i) tJ several places, and apply solder. Pins are 

, a a y~ necessary because photoflood lamps give 
| 7 yom enough heat to weaken solder. 

SSS Li\\ At three places on the front rim of the 

amc|\ cake tin, preferably opposite the three pro- 


holes for the 


How the reflector is \ jecting ears, drill '%-in. 

oo ae pore 4 springs which hold the secondary re- 
a. cont oh the anit Music flector in place. This reflector is made of 
is less than $2.50 ¢ lana > a paint tin about 41 in. in diameter, with 


IMPROVED CLOTHESPIN FILM HANGERS 


A SINGLE saw cut transforms the com of the slot. These slotted hangers have a 
mon variety of spring wooden clip or distinct advantage over the type having a 


hook attached to one side, in that the 
films hang parallel to one another. Be 
careful, however, not to place them so 
close the films may touch. 
MICHELE DESANTIS, 


clothespin into an excellent hanger for dry 
ing films. One of the accompanying photo- 
graphs shows the correct angle and location 







CF Yonyyyaan 


Cake-lTin Reflector 


INDOOR PHOTOGRAPHY * 
































Thumbscrews at the sides of the reflector 
enable it to be tilted up or down as required 









three holes drilled in the rim about 120 
deg. apart. 

Screw a keyless socket into the reflector, 
and attach a cord and plug. Then screw a 
photoflood bulb into the socket. Suspend 
the secondary reflector with springs over 
the center of the bulb and as close as 
possible without touching it. 

Mountings for this reflector can be made 
to suit the materials available. The re- 
flector illustrated has two brass angles 
screwed to opposite sides of the back. 
These angles fit into a U-shaped piece of 
strap iron, and thumbscrews at the joint 
allow the reflector to be rotated vertically. 
The strap iron is fastened to a }x-in. iron 
rod, which fits the music stand. 

Small holes drilled in the ears of the 
cake tin allow the secondary reflector to 
be placed farther away from the bulb 
when it is desired to increase the side light 
and decrease the front light. This also en- 
ables the secondary reflector to be used 
with a larger (No. 4) photoflood bulb. 

A diffuser, made of tracing cloth 
stretched in a 10-in. embroidery hoop, may 
be held between (Continued on page 102) 





RULED TEST FILM USED 
TO FOCUS ENLARGER 


NEEDLE-SHARP enlargements may be as- 
sured by the use of a focusing film. Soak 
an ordinary film—one that has been dis- 
carded—in warm water and rub off the 
emulsion. Then, after the film has dried, 
use a draftsman’s ruling pen and India ink 
to rule a pattern of squares and diagonals 
on what was formerly the emulsion side. 
By projecting this test film as shown 
above, the easel may be accurately ad- 
justed and the focus set.—K. M. S$. 
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It’s easy to take 
pictures AFTER DARK 











F YOU'LL run through almost any 
collection of pictures, you're pretty 





sure to find that some of the finest are 





indoor shots—taken at night. For to- 






day films are faster; lighting has been 






improved. You'll enjoy testing your 






skill in this new and exciting sport; 





tonight’s a good night to start. 






Night pictures can be made with 






your present camera provided that it 






can be set for “‘time’’; and if it boasts 






an /.6.3 or faster lens, night svapshots 






are easily possible. Just load with 
Kodak “SS” or Kodak Verichrome 
Film and use Mazda Photoflood or 






Photoflash lamps. 
















FREE BOOKLET 


First get the FREE booklet 
on Night Pictures at your 
dealer’s ... then you're 
ready to shoot. It explains 
everything about pictures 
at night... which film to 
use... how to set your cam- 
era... suggests a variety of 
picture opportunities... 
Eastman Kodak Company, 
Rochester, N. Y. 





Accept nothing 
but the film 

in the familiar 
yellow box. 
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Leather Pad Protects 
Al TER trying in various ways to pro- 


tect the rumble seat in my car from 
the wear and tear caused by passengers 
stepping on the upholstery when they 
climb in, I hit on the idea illustrated at 
the right. Buying a rectangular piece of 
soft leather for a few cents, I fastened 
one end of it under the front edge of the 





Rubber Strip Stops 
License-Plate Rattle 

LIcENSE plates that have a tendency to 
rattle can be silenced easily by installing 
a narrow strip of rubber between the plate 
and the mounting bracket. The rubber 
can be cut from an old inner tube or from 
a discarded section of rubber floor mat. It 
thin rubber is used, several layers may be 
necessary to insure against any possibility 
of metal-to-metal contact. Holes should 
be punched in each end of the rubber to 
take the mounting bolts —W. C. F. 
































[nex pensive Oil Cooler 


WitH a six-foot length of coppel tub- 
ing, the amateur mechanic can provide his 
car with an efficient oil cooler. The tub 
ing, equal in diameter to regular oil-feed 
pipe, is wound around a five-inch diamete 
pipe to form a spiral and connected as 
shown into the oil-pressure line. The ai 
from the fan, circulating around the coil 
will cool the oil and prevent EXCESSIVE 
thinning. To prevent vibration, one 01 
two turns of the coil can be rigidly an- 


chored to the motor blo k 3 ] N. 












FOR CAR OWNERS 








Rumble Seat 


seat. Now when passengers 
climb in, I simply place the 
pad over the seat. When 
not in use, it can be folded 
out of the way. Besides 
protecting the upholstery, 
the pad also serves to keep 
the seat clean.—G. J. 


Trouble-Light Plug 


RESEMBLING a telephone plug, the handy 
attachment illustrated makes it an easy 
matter to connect a trouble light into a 
car’s battery circuit. Made from a piece 
of springy wood and provided with two 
strips of copper or brass to form con- 
tacts, the connector in use is inserted un- 
der the terminal clip at the side of the 
generator cut-out. The upper metal strip 
contacts the cut-out terminal, and the 
lower strip completes the circuit by touch- 
ing the generator frame. A slot cut in the 
tip of the plug supplies sufficient spring- 
iness to insure good contact.—W. C. W. 
















<< 





A connector, made 
as shown at right, 
inserted under the 
cut-out terminal 
will provide power 
for a trouble lamp 





Stores Road Maps Over Sun Visor 





SPRING to 
CLIP HOLDS ’ 
PAPERS ® 







a car’s sun vis 


place for road 
and other 











Valve Springs Stiffen 
Old Radiator Hose 


Many motor overheating problems can 
be traced directly to an old and weakened 
hose connection on the vacuum side of 
the radiator. At high motor speeds, the 
thin walls of the weakened hose collapse 
under the vacuum produced by the in- 
creased flow of water and completely stop 
the flow. Although a new connection is 
the best remedy, an inexpensive emer- 
gency repair can be made by disconnect- 
ing the lower end of the hose, inserting a 
few old valve springs, and refastening 
the connection. The springs will offer no 
appreciable obstruction to the circulation 
of the water, but will prevent the walls 
of the hose from collapsing —W. L. B 





Spring clips mounted 
on the rear fi 


vide a handy storage 


FINDING that the adjustable sun 
visor on my new car provided a 
handy place for storing road maps, 
letters, and other papers, I in- 
stalled two clips to hold them in 
place when the visor is pulled 
down. The clips, bent from spring 
steel, were mounted with small 
bolts passed through holes drilled 
in the visor. When touring, I fold 
the map so the desired portion is 
exposed and slip it under the spring 
ace of clips where it can be referred to 
Fr pro- easily and quickly. The clips al- 
maps 0 provide a handy place for stor- 
papers ing sun glasses.—E. E. S. 





Waxing Plated Parts 


Heavy waxed paper of the type used to 
wrap bread forms a handy material for 
protecting the plated metal parts on your 
car trom rust. Warmed and rubbed brisk- 
lv over the metal, it will deposit just 
enough wax to form a protective coating. 


—G. A. T. 
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OFFSET CHEST HINGES 
MADE FROM HASPS 


DRILL Me HOLES 
AND COUNTERSINK- 


CORNERS FILED 
WITH ROUND FILE 




















— a 
© '© Camas 
. © 5 © ine © H. 

BEND 90° Se 


How the hasp is cut off, bent, and drilled 
to serve as a substitute for a chest hinge 


HEST hinges may be constructed from 
hinge hasps of the type shown above by 
cutting off the eye for the staple with a hack 
saw ard bending the remaining piece to fit 
over the edge of the chest. Such hinges have 
the advantage of fitting any width or thick- 
ness of wood. The holes should not be drilled 
until after the bending has been completed, 
and may be countersunk with a larger drill to 
fit flathead screws. To make the hinges more 
attractive, the corners may be filed as indi- 
cated with a rat-tail file. 
Solid brass hasps are used by the writer, al- 
though iron ones will serve the purpose just 
as well.—Cart CLUNN. 


SCREW-EYE HINGES USED 
ON NOVEL SAFETY GATE 


LTHOUGH designed to prevent a puppy 
from running all over the house, this 

gate may also be used for keeping a small 
child in a room. It is made with 34 by 1%-in. 
cross members and 14 by 2-in. slats, fastened 
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Removable gate for use across doorway or to 
prevent a small child from falling downstairs 


with small brads. A light diagonal member, 
shown dotted in the diagram, may be added 
if desired 

Screw eyes are used for the hinges, and 
small bolts for the hinge pins. This type of 
hinge allows the gate to be lifted sufficiently 
to latch it in place. The latch piece, which is 
a small block of wood with a ™%-in. shoulder 
as indicated, is screwed to the door jamb. The 
end of the top cross member is notched to fit 
the latch piece. By taking out the bolts or 
hinge pins, the gate may be removed when- 
ever necessary.—LAWRENCE N,. OLSEN. 
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BATTERY MAN: “This new battery whips 
over your motor in a flash, cuts your recharging 
costs, gives you super-power for electrical extras.” 





THIS NEW-TYPE BATTERY 
GUARANTEED AS LONG 
AS YOU OWN YOUR CAR! 


We stand back of the New Goodrich Kathanode Electro-Pak 
Battery whether you drive your car 3,000 or 300,000 miles 






| Only Goodrich Electro-Pak Batteries 


MAGINE getting a battery so powerful 
that it will start heavy motors double- 
uick on the coldest days and so ruggedly 
built that no matter how long you own 
your car you'll never have to buy another 
battery for it—or spend a penny on re- 
pairs! Yet that’s exactly what you get in 
the new guaranteed Goodrich Kathanode* 
Electro-Pak. 


And because the life of a battery de- 
pends on the life of the plates, this new 
Electro-Pak Battery is built with the re- 
markable patented Kathanode construc- 
tion—famous for its use on airplanes, sub- 
marines and railroads—consisting of flex- 
ible, porous, spun glass retainer mats 
specially designed to prevent the loss of the 
| real power-producing materials in the 
| plates. Thus the plates last much longer. 





A marvel for power 


No wonder the Kathanode Electro-Pak 
has such an amazing long life. No wonder 
it gives extra protection against danger- 
ous short circuits inside the battery. You 
can be dead certain that only with a battery 
| as powerful as this—only with a battery 
so revolutionary in construction could 
Goodrich make such a sweeping guaran- 
tee—the most sensational ever made ona 
battery in the history of motoring. 


*Made under the Kathanode Patent. 
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have the Power- Saving Top Cover 


Save money, time and trouble this winter. 
Ask your Goodrich Tire dealer to show 
you the new Goodrich Kathanode Electro- 
Pak—the battery that is guaranteed as 
long as you oe ae car. And remember, 
there is a Goodrich Battery for 

every need and pocketbook. ee 








Double Protection! 


And another big reason why this new Good- 
rich Kathanode Electro-Pak will save you 
money and trouble is its exclusive Power- 
Saving Top Cover. Dirt, corrosion and acid 
film that collect on top of ordinary, unpro- 
tected batteries and often waste enoughpowerto 
burn an ordinary flashlight bulb continuously, 
are shut out of the new Electro-Pak. You get 
all the power you pay for in this battery—for 
bright lights, quick starts and all the power- 
eating equipment on modern cars. 











ANOTHER B. F. GOODRICH PRODUCT 


Goodrich katuanone Lect Fk 


GUARANTEED AS LONG AS YOU OWN YOUR CAR 

























































WHAT'S THE MATTER? 
DON'T YOU LIKE 
THE WAY | LOOK? 


WELL, YOU 

COULD SHAVE 

NOW AND 
THEN! 


LISTEN, HANK! THOSE 
OF YOUR 

GET ANYBODY'S 
DON'T YOU 


GATE 


LG 


1 HAD A ROTTEN ME 
AT THE DANCE AFTER 

THE GAME — BETTY 

LET EVERY GUY CUT IN 


WHISKERS 


WHY 
TRY CC 
HAVE CREAM? 


KIN-LINE 








Why! 


\ 





SMALL 
BUBBLES 





LEAVE 
STUBBLE 





7 


MOST LATHERS are 
made of bubbles too 


COLGATE RAPID- 
SHAVE CREAM makes 


big to get to the tiny bubbles that 
wbase of the beard! get clear down to 
Air pockets keep the skin-line. Its 


rich soap film soaks 
your beard soft at 
the base. Makes your 
shaves last longer. 


the soap film from 
reaching the whis- 
kers. So the beard 
is only Aal/-wilted. 


THE NEXT DATE 


I'M FLATTERED! 
YOU ACTUALLY 
SHAVED 

TONIGHT! 





















YOU'RE WRONG! 
NOT SINCE 
MORNING 


















Bor! 
THAT SMALL 
BuBBLE 
LATHER 
SAVES A LOT 
OF BOTHER! 














COLGATE “’SKIN-LINE’ 
SHAVES LAST 
HOURS LONGER 







cS + LARGE TUBE 
2 5° 100 SHAVES 


AO< CIANT Tus 
200 SHAVES | 
\ ——————_—— i 














A sign of interchangeable block let- 
ters scroll-sawed from wood and set 
off by red celluloid strips, which 
are placed in slots as illustrated at 
the right. This gives a neon effect 


By 
KENNETH MURRAY 


RTISTIC signs that give the appear- 
ance of glowing neon tubes can be 
made from narrow strips of red cel- 

luloid. The process is simple, takes but a 
few minutes, and while the effect depends on 
an optical illusion, it is surprisingly realistic. 
If the sign is well made and placed in a 
favorable light, it requires a reasonably close 
examination to reveal that the letters are 
not in some way illuminated by electricity. 

The letters, for ordinary use, can be at- 
tached with waterproof cement to glass or 
any light-colored surface. This is the most 
convenient method to follow for outdoor 
signs and house numbers. When cemented to 
mirrors, they are especially brilliant; and 
changeable block letters of the type shown 
in the illustrations above are useful for mak- 
ing up window advertising signs. 


Automobile side-curtain celluloid is satis- 
factory for the purpose, if it is cut into 
strips about 3g in. wide. The red color is 


applied by dipping, and to avoid staining 
the hands use wood or metal clips, as shown 
in one of the photographs below. The solu- 
tion consists of one bottle of red writing ink, 
to which is added an equal quantity of 
acetone. The latter softens the celluloid so 
that the coloring matter can penetrate, and 
at the same time seems to impart the opal- 
escent sheen responsible for much of the 
beauty of the completed signs. If the action 
of the dye slows up, this indicates that a 
part of the acetone has evaporated. 


GLOW 
LIKE NEON 
TUBES 












































Immediately after leaving the tinting bath, 
the strips will be found quite limp, and in 
this condition they can be formed into let- 
ters and numerals quite easily. They will re- 
tain their shape permanently when dry. The 
letters in the sign advertising drugs were 
shaped in this manner and then fastened 
with cellulose cement to a disk of wall board. 
This type of cement is most satisfactory: be- 
cause it is both waterproof and transparent. 

Block letters for making signs such as: the 
one at the top of the page are cut on ‘the 
scroll saw from plywood and then varnished. 
Instead of cementing the celluloid in place, a 
thin scroll saw blade is used to cut slots 
into which the strips can be fitted, as shown 
in one of the illustrations. These letters can 
be used anywhere and may be fitted with 
brads so that they can be pressed against 
any smooth surface. It is not necessary that 
the letters be given special attention as re- 
gards lighting, as the effect is practically the 
same in daylight and in artificial light. 



















The 





celluloid strips are stain-d 
in a solution of equal parts of 
red writing ink and acetone. It 
is easy to bend the strips, while 
still limp from the dyeing bath, 
into any shape required to form 
letters, as in the sign shown above 
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(Continued from page 73) 


principle, a gallant may be made to put his 
hand on his heart as he bows, by attaching a 
ring to his chest and passing the hand string 
through it (Fig. 9). A deaf man will cup his 
hand behind his ear if a ring or screw eye is 
placed to direct the movement (Fig. 11), and 
a child appears to be crying if his hands are 
brought up to the eyes (Fig. 10). 

One of the photographs shows a knight 
drawing his sword from its scabbard. A string 
passing through a hand and attached to an 
object will draw it out, as in this case. In the 
same way, a handkerchief can be pulled out 
to wave as occasion demands. 


WO scenes from Alice in Wonderland are 

shown in the photographs. Alice may be 
made to “open out like the largest telescope.” 
If you already have a modeled head you can 
use, just glue a strip of firm cardboard around 
the throat, paste muslin over this, and paint,a 
flesh color. Cut a piece of soft white fabric to 
fit the body and nail it to the shoulders, taper- 
ing it to fit the throat above and making a 
small turnover for a collar. Glue or paste this 
around the cardboard and drive in a few tacks 
for extra security. Tie an extra string to ascrew 
eye driven in the top of the head and attach 
this to the center of the stick that controls 
the strings fastened near the ears. This string 
must be longer than the others; in fact, very 
slack so that the head, when loose, will drop 
down on the shoulders in a natural position. 
By lifting the string, the neck will be elon- 
gated. The famous Scaramouch is often shown 
with this extension throat. 

Father William appears in one of the pho- 
tographs showing his son how young he is by 
standing on his head. This stunt is performed 
by attaching a string to each heel and tying 
these to an extra control stick. If an airplane 
control is used (Fig. 12), drive a nail through 
stick No. 1 just back of No. 2 to hold the 
regular leg stick, and one just in front of No. 
2 for the heel stick, so it can be slipped over 
the nail when not in use and thus be out of 
the way. 

The marionette piano player shown in an- 
other of the photographs is made exactly like 
those described in previous articles in this 
series (see note at end of this article) except 
that the hands are made more carefully to fit 
them for pounding the keys. The hands from 
the wrist down are of sheet lead, each finger 
and thumb cut separately; then the hands are 
covered with two layers of muslin, glued on. 
Between the first and second layers, the hands 
are built out a bit with cotton to give them 
the required thickness. They are attached to 
wooden lower arms with wire loops, which 
should have muslin glued over to form a 
hinge. Finally the hands are given a coat of 
flesh-color paint. 

Draw the hand strings through the center 
of each palm and bend the lead fingers at an 
angle to the middle joint so the hammer touch 
can be given. In manipulating, it is important 
for the puppet to sit firmly on a bench or stool. 

Ghosts and phantom figures, made as sug- 
gested in Fig. 13, are always entertaining. 
Fine copper wire is used to form the frame- 
work for the head. Two pearl beads are 
strung on the wires to form eyes, and the back 
of the head is covered with a triangular bit of 
orange-colored cellulose. A square piece of 
chiffon or some other diaphanous material is 
folded to form a triangle, the middle part be- 
ing attached to the head. Wire-covered hands 
are sewed to the two upper points halfway 
from the throat. Only one controller is needed. 

This article is the ninth in a series hy Mrs. Drake on 
the construction of puppets and marionette theatres. 
In two early articles she told how to make marionettes 
from old inner tubes (P.S.M., Sept. ’35, p. 58, and 
Dec. ’35, p. 67). This year’s articles have been as fol- 
loi puppet heads, P.S.M., Jan.’36, p. 57; marionette 
bodies, Feb., ». 64; marionette stages, Mar., p. 64, 


j 
Stage sets and scenery, Apr., p. 71; stage properties, 


t 


t 


— 


TRICK MARIONETTES | 

















May, p. 70; and miniature stage lighting, July, p. 67. | 
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MANY THANKS FOR THE GOOD GRIEF! 
BIRTHD4Y GIFT, CHUBBINS - I GOT YOUR 
BUT HOW COME YOU GAVE PRESENT 


ME THIS JAR OF TOBACCO? MIXED WITH 
ITS THAT HARSH BRAND UNCLE CALDWELLS., 
HIS BIRTHDAY IS 
THE SAME DATE 














THAT ENDS WELL’ 


NO, I WOULON'T WRITE HIN, 
I WERE YOU.UNCLE HATES 
EXCUSES AND HE NEVER 

FORGIVES OR FORGETS A 
MISTAKE.HE ISN'T NICK- @ 
NAMED ‘CRUSTY CALDWELL 

FOR NOTHING -~ HE’LL BES 























I HOPE HE WON'T BE 
TOO TOUGH-I WANTHIS 
APPROVAL ON AFAMILY 
BUSINESS DEAL | 

















































/ WELL, WELL,LITTLE CHUBBINS| JUNCLE, YOU'VE YEP! I TRIED SOME R 
| _ YOURE PRETTIER'N EVER.| [CHANGED AND DiD LOF THAT RA.CHUBBINS 
| ROB, YOU OLD RASCAL— (-] |My EYES DECEIVE ME)SENT ME. MAN, WHAT 
YOU DON'T LOOK A DAY <NJ JoR WAS THAT PRINCE] A TASTY FLAVOR 
SY JALBERT YOU JUST ’ 

LOADED IN youRg 



























Right on the Prince Albert tin it says: 
“Prince Albert is prepared under the 
process discovered in making experi- 
ments to produce the most delightful 
and wholesome tobacco.’’ Prince Albert 
is “crimp cut,” with the “bite” removed, 
made of choice tobaccos. Make Prince 
Albert your tobacco! P.A. is swell roll- 
your-own “makin’s” too. 
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REA 


PRINCE ALBERT GUARANTEES SATISFACTION 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
we will refund full purchase price, plus postage. (Signed) 

R. J. Reynolds Tobacco Co., Winston-Salem, N.C. 


THE NATIONAL 
JOY SMOKE! 
CE a et LS Ee ee ae 


- 


CRIMP CUT 
LONG BURNING PIPE AND 
CIGARETTE TO" --% 











50 pipefuls of 


fragrant to- 
bacco in every 
2-ounce tin of 
Prince Albert 
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"PLUG UP” 


Old Screw Holes 
with 


WOOD cars 













MAKE 1001 PERMANENT 
HOUSEHOLD REPAIRS 






















Genuine Plastic Wood makes household 
repairs SO Cas} vet erma ently use 
it to fill old ila d Scre cs, broke n 
furniture, ] Cs 11 seboards, floors; 
cracks in shelving, leal y Vv indow frames; 
boat repairs, reset ithroon fixtures, loose 
tiles holes ar nd Ipes, Cl pall 
modeling de s, fishing res, cover 
countersul k sere : ts¢et loose Casters, 
replace wood rot, puppet making, ete. 

SIMPLE TO USE 

Genuine Plastic Wood is real wood in 
solt, plial le for when dry it is hard, 
permanent Wood ee « irved, 
sawed, turned « al ithe, hittled will 
hold nails and screws without splitting, 
cracking o1 Cl Ing. (senuine Pla i 
Wood adheres to a Clea , dry surface ” 
wood, metal, stone Or jx rcelain, (Genuine 
Plastic Wood is \ aterproot, weather- 
prool and greaseprool, cr es in nine 
different color Lo t] object re- 
paired, Call ( ed | l ished 
pertectly, 

(set your Can or t eC 
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S A VARIATION from the commercial 
planes that have been described in so 
many previous articles of this series, 

a simplified model of a military plane is illus- 
trated this month. It is the Consolidated A-11, 
two-place attack plane. The last fighting plane 
used in the series was the Boeing 
P-26 A pursuit ship (P.S.M., Apr. 
‘35, p. 7&4). 

This new, trim-looking fighting 
ship has retractable wheels that 
fold up into the wings and is ca- 
pable of flying 227 m.p.h. The 
wing span is 43 ft. 10 in.; length, 
29 ft. 3 in.; height, 8 ft. 4+ in. The 
model is built to our usual scale 
of 3g in. equals 1 ft. 

The drawings and photographs 
show a simple method of holding 
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Working plans with sizes of principal parts indicated and a scale for finding other dimensions 
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the wheels in lowered and raised positions. A 
common pin, which is pushed down through a 
hole in the wing and into the end of the strut, 
holds the strut in the corner of the wheel 
pocket. This is the landing position. To change 
the wheel to the flving position, pull the gear 
off the pin, remove the pin, push the wheel 
into the pocket, and fasten by inserting a 
short pin into the strut and wing. 

In the actual plane, the wing is a one-piece 
structure. Since this is difficult to make in a 
model because of the dihedral, part of the un- 
der portion of the body should be painted 
vellow to match the wings and give the effect 
of a single wing. Horizontal tail and fin are 
also yellow; fuselage, struts, wheels, and hood, 
olive; cockpit, cowl openings, tires, and trim, 
black. Red, white, and blue decorations are 
used as shown. 

If the model is mounted on the end of a 
stiff wire set into a block base, with the land- 
ing gear raised, it will have a realistic appear- 
ance and should make an unusually interest- 
ing ornament for living room, den, or boy’s 


room. 





The parts ready for assembly. For conven- 
ience, the wing is constructed in two pieces 


USING A DRILL PRESS 
FOR WOOD TURNING 


N THE absence of a lathe, faceplate work 

such as wooden pulleys and jar covers may 
be turned out quickly and satisfactorily on an 
ordinary drill press. If a shaper-cutter spindle 
is available, mount the piece to be turned by 
boring a hole in the wood and locking in place. 
To use a regular chuck, mount the piece on a 
headless bolt and clamp in the jaws. Place a 
washer between the wood and the jaws to 
give a better grip and to avoid denting the 
wood. 

For edge cutting, clamp a block of wood to 
the table and use it as a tool rest. For surface 
cutting, swing the table to one side and use 
its edge as a rest. Ordinary wood chisels may 
be used as tools. 

If the hole is not needed in the finished 
work, it may be plugged. For ornamental 
work, the plug may be of a contrasting color 
or made in the shape of a knob, enhancing 
the design. —ALEXANDER MAXWELI 





An improvised set-up for turning a wooden 
jar cover. The chisel rests on a small block 
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WITH WALLHIDE,WATERSPAR 
FLORHIDE AND OTHER 








MODERN PRINCIPLES 


OF DECORA-TION 
FREE 38 PAGE BOOK PACKEDY 
WITH AUTHENTIC INFORMATION 















AND HERE'S THE FREE Four fast-drying Pittsburgh Paint 
Products have revolutionized methods 
BOOK THAT BRINGS of decorating interiors, eliminated end- 
YOU UP-TO-DATE less days of muss. With Wallhide, 


ON DEC OR ATION Florhide, Waterspar Enamel and 


Waterspar Varnish, painters begin in 
“Designs for Living”—a dec- 


orator’s handbook of 38 





the morning—walls, ceiling, floor and 
trim are fresh, bright, dry and ready 
for use that night. Look under 


“Paints” in classified telephone direc- 





pages, beautifully illustrated, 
was prepared by the Studio 
of Creative Design. It tells 
how to arrange furniture 







tory for nearest Pittsburgh Paint 






select proper colors—the 





. dealer. If vou wish, he will recom- 
part glass plays in decora- ; 





Rg a mend a reliable painter, 
° ‘ SD 






orative plans, room by room 





—hall, living-room, dining- 








WALLHIDE—for walls and ceilings 
FLORHIDE—for painted floors 

WATERSPAR ENAMEL—woodwork and furniture 
WATERSPAR VARNISHES — woodwork and floors 
Patton’s SUN-PROOF PAINT—for exteriors 


room, bedroom, bathroom, 
kitchen. Contains ideas for 
painted furniture—and a 
section is devoted to mod- 










ernizing exteriors. Send the 





coupon below for your copy. 






To PITTSBURGH 7G 2 

[GUI "Us (ies 
PLATE GLASS COMPANY @~ 

PAINT DIVISION ¢ PITTSBURGH, PA, 


Copyright 1936 by Pittsburgh Plate Glass Co, 
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PITTSBURGH PLATE GLASS COMPANY I 
Paint Division, Dept. B-11, Pittsburgh, Pa, 

Please send me, free, your 38-page illustrated book, 
“Designs for Living,’’ prepared by the Studio of i 
Creative Design. | 


Name : — Address | 


City . _ __ State_ — ee eS OF ne ae 
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@ People tell 
me that I look 

better than I 

ever have in my 

life...and I 
surely feel better. 
Those artists, de- 
signers and tool 
makers who fuss- 
ed over me for 


months were cer- 


qan0309s 


tainly pleased. 
My face is full 
and well-rounded. 


,wOR TIM awnid 


My temper is im- 
proved. And I feel 
betier balanced with 
that heavy feeling 
all gone. 

I have a much bet- 
ter grip on things... 
especially small, head- 
less brads. 

My neck is slim and 
supple now. And my 
new handle has a com- 
fortable, shaped grip, 
and a flared end to keep 
me from slipping. 

I'm looking for work now...a place on 
any work-bench will be fine. I can prom- 
ise a lifetime of faithful service. I can 
promise never to fly off the handle. (My 
patented Take-Up Wedge prevents that!) 

Stop in and see me at your nearest 
hardware store. 

The new Plumb Nail Hammer HF 81 
is $1.15. Look for the Red Handle and 
Black Head. 


FAYETTE R. PLUMB, Inc., Phila., U.S.A. 


PLUMB HALF HATCHET No. 2962 

with the new streamlined handle 
1 Ib. 5 oz. head. Price, $1.50. Also 
made with 15 oz. and 27 oz. 
















DOUBLE LIFE 
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k Hammers Hatchets } 
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when the three and a half acres of fabric in 
their balloon Explorer was torn to pieces in 
the air over Nebraska. 

Its successor, Explorer II, the largest balloon 
ever constructed by man, held 3,700,000 cubic 
feet of gas. It carried Stevens and Ander- 
son to a height of 72,395 feet, 13.7 miles, on 
November 10, 1935. This record skyride 
started from a cliff-encircled natural bowl in 
the Black Hills of South Dakota and lasted 
eight hours and thirteen minutes. The landing, 
near White Lake, S. D., was so gentle that the 
ton of delicate instruments the balloon carried 
reached the laboratories in perfect condition. 
The story told by these robot observers added 
to the conviction of aerial experts that the 
superhighways of the air will be found above 
the storms and clouds of lower levels. 


EFORE this can be accomplished, however, 

numerous engineering problems must be 
solved. Difficulties bar the way to the strato- 
sphere. But none of them appear insurmount- 
able. 

At the peak of his flight, Stevens noticed 
that an electric propeller, attached to the out- 
side of the gondola to turn it and keep one side 
from being overheated by the sun’s rays, was 
spinning at 5,000 revolutions a minute, while 
the gondola was not moving an inch. The 
blades could not grip the thin air. Similarly, 
airplane propellers suitable for sea-level work 
would be useless at 40,000 feet. The answer 
seems to be blades that can be changed to take 
a greater “bite” as the plane ascends. Such 
adjustable-pitch propellers are already on the 
market. 

Then, there is the problem of maintaining 
engine efficiency. As a gasoline motor reaches 
higher altitudes, its power decreases; at 30,- 
000 feet it is only a fraction as powerful as 
it is at sea-level. Superchargers, maintain- 
ing sea-level pressure at any height, may be 
the solution. Or, steam engines, just as effi- 
cient high in the air as on the ground, may 
power the statosphere ships of the future. 

To safeguard the lives of passengers against 
the intense cold, the lack of oxygen, and the 
near-vacuum of the upper reaches, strato- 
sphere ships will have to resemble submarines 
with wings. Their reénforced cabins will be 
air-tight and heated; automatic mechanisms 
will maintain internal pressure, keep the oxy- 
gen content of the air up to normal, and re- 
move carbon dioxide and moisture from the 
artificial atmosphere. Most of the world’s 
population lives below 3,000 feet, and fully 
half of the life-sustaining air in our atmos- 
phere is below 20,000 feet. So, ships that 
climb to the upper air lanes will have to take 
their oxygen and air pressure with them. 


OWEVER, this same thin air which chal- 

lenges human life will help make time 
tables of the present read like those of a 
prairie stagecoach. With air resistance re- 
duced a hundred times, high-altitude planes 
can set and keep a pace which engineers esti- 
mate may exceed 500 miles an hour. At that 
speed, you could fly 12,000 miles, half around 
the earth at the equator, in a single day; you 
could streak across the continent or fly the 
Atlantic in six hours—between breakfast and 
lunch! 

With air lines climbing the stairs to higher 
levels, such flights may lie in the very near 
future. Here is the trip from New York to 
Paris as present-day engineers vision it in 
the future 

You climb aboard the Stratosphere Express 
at a Long Island airport. The great plane is 
far larger than those now in use. Piercing 
each side of its body is a row of round, double- 
glass windows, specially designed to prevent 
fogging. Behind you, the steward is bolting 


THE LAST FRONTIER OF AVIATION 


(Continued from page 33) 


the door as though it were the water-tight 
hatch of a submarine. The roar of the giant 
engines becomes a faint whisper in the sound- 
proofed cabin. Through the windows, you see 
the asphalt runway streak to the rear and then 
fall away. You are off for the stratosphere. 
At more than 1,000 feet a minute, you 
mount on a long slant to the northeast. There 
is not a cloud in the sky, and the horizon 
pushes back farther and farther as you climb. 
At the front of the cabin, you see the hand 
of a huge altimeter, as big as a schoolroom 
clock, swing past the 5,000, the 8,000, the 10,- 
000-foot mark. At 10,000 feet the cabin is 
completely sealed up and air compressors run 
by little windmills on the leading edge of the 
wings, begin building up pressure inside. 


OU notice a curious thing. There is little 

sensation of rapid ascent. On an ordi- 
nary airliner, a change of 300 feet a minute, up 
or down, is about all that passengers can 
stand in comfort. Here, with no change in 
atmospheric pressure in the cabin, the ship 
may climb and descend as rapidly as it is 
able. This saves time getting to and from the 
stratosphere. 

Boston, Mass., and Portland, Me., pass be- 
neath you before you reach the 35,000-foot 
level, and by the time you are at 40,000 feet 
and ready for the transatlantic hop to 
Europe, the tongue of southern Nova Scotia 
lies below. 

You look out of the windows and gasp at 
the eerie sight you see. The sky is deep blue- 
black and the intensity of the sunlight makes 
the wings seem to glow and appear larger 
than they are. Below, you can see for 200 
miles in any direction, with only here and 
there a cloud obscuring the view. All around 
the horizon, you see a whitish band of haze. 
Above it, a wide strip of light blue deepens 
and shades into the dark violet of the zenith. 
In spite of the blinding glare of the sun, stars 
are visible, shining at the top of the sky. 

Ahead, over Newfoundland, cloud banks 
form a vast floor, gleaming like snowy cotton 
batting in the sunshine. With nothing visible 
as a landmark by which to gauge your speed, 
you seem to be standing still. Only the glint 
of the great, four-bladed steel propellers and 
the far-away murmur of the engines tell you 
that you are hurtling along the trail Lind- 
bergh followed at fully five times the pace 
set by the Spirit of St. Louis. You will reach 
Europe in a sixth the time taken by the huge 
Zeppelin, Hindenburg. 

In the stratosphere, the throttle can be set 
in one position and never moved until the 
goal is reached. There is no zigzagging to 
avoid storms; no blind flying; no strain of 
battling gusts. You settle back on leather 
cushions and open the morning paper. As 
snug and comfortable as though you were 
home, you read the news while the Atlantic 
flows past far below. Through breaks in the 
clouds, you catch an occasional glimpse of a 
passing vessel or the peak of a drifting ice- 
berg. You see no birds. The stratosphere 
plane has mounted beyond the reach of feath- 
ered wings. 


T TAKES you only a little more than three 

hours to bridge the rolling waters of the 
Atlantic from Harbor Grace, Newfoundland, 
to the green western tip of Ireland. The 
clouds close in over England, then open again 
above the channel with its tiny elongated 
specks that are steamers. In 1909, it took 
Louis Bleriot half an hour to cross that 
twenty-one-mile strip of water, riding a mon- 
oplane pulled by a sputtering three-cvlinder 
engine. You shoot through the air like a 
rocket, covering the same distance in less than 
three minutes! (Continued on page 87) 
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THE LAST FRONTIER 
OF AVIATION 
(Continued from page 86) 


Over the coast of France, you begin the 
thrilling 250-mile down-hill slide to Le Bour- 
get, the airport at Paris. Sitting relaxed in 
your easy chair, you have no sensation of 
plunging downward through the sky at up- 
wards of ten miles a minute. As the hand on 
the altimeter swings past the 10,000-foot 
mark, the compressors go off, vents are 
opened, and you once more are breathing 
normal atmosphere. The drop becomes more 
gentle now. Gradually, the ship circles lower, 
swings high over Paris, heads back into the 
wind, and slips in for a gentle landing at the 
air terminal of the French capital. 


ECAUSE of the difference in time, the 

clocks of Paris point to half past four in 
the afternoon. You started at five in the 
morning and arrived after six and a half 
hours of flying, but, Paris time is five hours 
later than New York time. Going back, how- 
ever, you will gain five hours owing to the 
difference in time, and you will arrive in New 
York, 3,600 miles away, one hour and a half, 
by the clock, after you start! 

Before you leave Le Bourget, you purchase 
your return ticket. You can make reserva- 
tions for the stratosphere planes weeks ahead 
any day of the month. Above the realm of 
weather, they run on schedule undelayed by 
winds and storms. Only in landing and in 
taking off are the big ships affected by bliz- 
zards and fogs. And, with special radio guides, 
they can come in or take off in any weather, 
rising or descending rapidly through the 
‘weather zone” which blankets the earth. 

High above this zone, military men expect 
aerial battles of the future to be fought. Al- 
ready, Italy has established a stratosphere 
flying school and the French Air Ministry is 
cooperating with civilian designers in working 
out plans for thin-air fighting ships. Because 
of the vulnerability of air-tight cabins—a 
single bullet would produce a fatal leak— 
pilots who dog-fight in the stratosphere prob- 
ably will wear individual pressure suits and 
oxygen masks such as were tested by the late 
Wiley Post. They will look like deep-sea 
divers riding 500-mile-an-hour planes across 
a blue-black sky. 





N ETEOROLOGISTS now visualize the at- 

mosphere surrounding the earth as a 
series of layers, like the cross section of a base- 
ball, the earth representing the core. Above 
the stratosphere lies the zone of meteor activ- 
ity. Then comes the Kennelly-Heaviside layer, 
the electrified blanket which reflects radio 
waves and enables them to circle the globe. 
Above that is the layer of ozone which ab- 
sorbs most of the ultra-violet rays from the 
sun and makes life possible on the planet be- 
low. At the top of the atmosphere is the home 
of the vast, mysterious electrical display 
known as the aurora. 

Some day, man-carrying rockets may leave 
the stratosphere behind and plumb the 
outer depths of these succeeding layers. For 
the present, however, science is most con- 
cerned with conquering the thin-air area less 
than a dozen miles above the earth. It is con- 
vinced that the future of aviation lies “up- 
stairs” in the stratosphere. 


SOFT COAL IS WAXED 
TO PREVENT DUST 


Waxinc soft coal by a recently developed 
process prevents the formation of dust and 
makes the bituminous fuel as clean as the 
hard coal used in home furnaces. The soft coal 
is coated with a laver of petrolatum, a par- 
affin by-product of oil refining. In tests, no 
dust formed on samples of the waxed fuel 
stored in bins for more than two years. 
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HALE & HALE MAKES | 
ONE SWELLSMOKE! 































































Give your pipe a new start in life, 
with Half & Half. Cool as a doctor’s 
‘Open your shirt.”’ Sweet as his 
words: “Your heart’s ticking fine!” 
Fragrant, full-bodied tobacco that 
won't bite the tongue — in a tin that 
won't bite the fingers. Made by our 
exclusive modern process including 
patent No. 1,770,920. Smells good. 
Makes your pipe welcome anywhere. 








Tastes good. Your password to 
pleasure! 


Not a bit of bite in the tobacco or the Telescope Tin, 
which gets smaller and smaller as you use-up the tobacco. 
No bitten fingers as you reach for a load, even the last one. 


Copyright 1936, The American Tobacco Company 


HALF *« HALF 
The Safe Pipe -Tréacco 


FOR PIPE OR CIGARETTE 
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DISSTON 











Ss In Disston De Luxe Home Workshop 
Saws, you get Disston steel and Disston 
workmanship, of the same world-known 
standards, same guarantee, as the famous 
Disston Circular Saws used by the great 
lumber mills. You will take lasting satis- 
faction and pride in ownership of a Disston 
De Luxe — the finest blade made. 
- Luxe Cross-Cut— Rip — Combination 


6” " hole), $2.40 8 ('6", 56"", 34" hole), $3.20 
7” ('9" hole), $2.80 10" ¢ Ki. 4" hole) - $4.05 





De Luxe Hollow Ground Combination 
$3.90 8” ('6", %", %&” 
hole) 


hole), $4.90 
«+ one 


6" ('4" hole), 
2" hole), $4.40 10° (%4",, 34' 





& ALSO,—your dealer 


values, at $1.20 to $2.00, in Keystone 
Disston-made Circular Saws! Ask to see 
these Keystone Saws, made by the world’s 
foremost sawmakers. They will give you 


has amazing 


good service in your home workshop. 
Keystone Cross-Cut — ng Combination 

6" ('4”" hole), $1.20 8” (4 , ss " hole), $1.60 

a ‘3 hole), $1.40 10"' ¢ idle) +3 ee 


Keystone Hollow Sronad Chisdtention 
6 ('6" hole), $3.00 8 (4%4", 52°, 34” hole), $4.00 
7” (4@" hole), $3.50 10° 4°54", 44" hole) . $5.00 
In Canada, prices slightly higher 


To Give Work Speed and Accuracy 


Saw 8s, 










use Disston Tools, 
Files, in your home work- 
shop. How to choose, 
care for, these 
shown in this Dis- 


ston Manual, sent 


use, 
fine tools, is 


FREE 


\ MAIL COUPON 


rO: HENRY DISSTON 
& SONS, INC, 
1110 Tacony 


Philadelphia, U.S. A. 


Name 


RN ain cicctncicinint’ 
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ARTISTIC LAMP SHADES 
CUT FROM VENEER 


veneer after being 
wrapping material 


Shade covered with wood 
reénforced with cellulose 


OOD veneer that is irregular in grain 

and contains whorls and other odd fig- 
ures is excellent material for making artistic 
lamp shapes. Sometimes a supply of discarded 
veneer of this type can be obtained from 
furniture factories at considerable saving over 
the cost of new veneer. Walnut, myrtle, and 
maple form the best shades, and the thinner 
the veneer, the better. Pieces should be se- 
lected so that the grain follows a definite pat- 
tern around the shade. 

Choose the style of shade you wish to 
make, then cut out a paper pattern and fold 
it to shape to make certain it is correct. Place 
the template on the 
veneer, keeping the 
grain in mind, and 
with sharp shears or 
knife, cut the veneer 
1 in. larger all around 
than the pattern. 

Cover a smooth 
board or piece of ply- 
wood with wax paper 
and lay the veneer up- 
on it. Apply a thin 
coat of quick-drying 
varnish, cover with a 
sheet of transparent 
cellulose wrapping material, and work out all 
air bubbles. Place wax paper on the surface 
and weigh it down with another smooth 
board and a flat iron or several bricks. Allow 


Front view of a wall 
shade made of veneer 


the varnish to dry for about twenty-four 
hours; then cover the other side of the ma- 
terial in the same way. 


Pleasing effects may be obtained by using 
colored cellulose sheets, but it is well to ex- 
periment first as the material will look dif- 
ferent under artificial light from the way it 
appears in daylight. Let the material dry for 
at least two days. 

The next step is to make a frame for the 
shade, using either iron or brass wire about 
'g in. in diameter. It is best to weld the 
frame, using iron wire, but if soldering is to 
be used, then make the frame of brass wire. 

Take the template and fit it to the frame, 
just as if it were the shade material. If the 
shade is flat, trim the template to % in. larg- 
er all around than the frame. Draw a line 

in. from the edge of the template and with 

leather punch, (Continued on page 89) 





mbled from common fittings, 
from above 


Lamp cluster asser 


and a round shade as it appears 





10 IN. JIG SAW 
$1.79 












The Champion—America’s out- 
standing power tool value. Cuts up 
to 1% inches. Has 8-inch table 
10-inch throat, sturdy frame, ad- 
justable guide, enclosed top spring. 
V-belt pulley drive. Takes 5 inch 
plain-end saw blade. Runs quietly. 
Shipping wt. 6 lb. Price $1.79, pre- 
paid east of Reckies. 6 all-purpose 
blades, 25¢ extra. assorted blades 
25¢ extra. 








WOODWORKER'S 
VISE - -- -- - $1.39 














Strong. rugged, practical 
Carefully and = accurately 
finished. Jaws, 6 by 25, 
inches. Open to 6 inches. 
Shipping wt. 6 Ib. Price 
only $1.39, prepaid east of 
Rockies 
MOTOR-DRIVEN HACK SAW-—$8.95 


















The new, portable Pioneer is 

turdy, built for hard use. Needed 

in every shop and garage. Cuts 

2-inch stock Takes 8- 

inch saw blade, strong 

ise, accurate gears, firm , 

cast iron frame Ac- 

curately machined — for 

true cutting Recommended speed, 

125-150 strokes per minute Motor 

recommended, 4 H. P. Shipping wt. 20 Ib. Price, $8.95, 

prepaid east of Rockies. Stock carrier, to steady stock from 

rear, 50¢ extra. 

METAL LATHE—$10.95 
1936. model, longitudinal 
feed, heavy-duty, 6 by 18 
inches for precision corns 
Hollow spindles te 
bronze-bearing headstock 
Sturdy tailstock. No.0Morse 
taper 600 centers. Z6-inct 
: bed. 4-step pulley. Accur- 
ately fitted and mac bined. Ea sily, sponvestes to wood turning lathe. 
Shipping wt 7 Ib. Pr | $10.9 5, prepaid east « ockies. Extra, 


4-Step Pr ‘for mo Pie or lineshaft c extra. 3-in. 4-Jaw Inde 


“y 
pendent Chuck, $4.50 extra. 


DISC SANDER—$1.50 








A Double A ture: an Asset and an Ad- 
junct to th me works! hop. Absolute- 

inique! ag ike - at so lowa 
price! Has by 34°’ table and 6’’ 
sanding pla ene eheight, 7°’: 
depth al ‘fength,° S Shipping 
weight, 8 lb. Price, prepaid, $15 50 
east Rockies. Package of 6 assortec 
sanding dis c extra. 


Write For Free Literature 





Describe full line of wood and metal 

athes, grinders, sander spindle ha- 

per dril motors, pul leys. belts, 

ne shaft equipment and accessorie Orders f ed = omptiy. Price 
for ontinenta . S. only. est of Rockies and C mia, prices are 
F.O.B, Ann Arbor, Mich, East of Rockies, prep: aid. 


DOUBLE A PRODUCTS CO., INC. 
401 No. Fifth Avenue Ann Arbor, Mich. 





“only the light type 
segment moves... 
and it goes down, not up!” 


Have yourdealershow you 
the famous “Floating 
Shift’’—it’s an exclusive 
Corona feature. Work it 
with your little finger—no 
effort, no noise, faster, 
more accurate. "And it’s 
only one of a dozen prac- 
tical helps that Corona 
offers —and Corona only! 
New modelsnow displayed 
everywhere. 


CORONA 


America’s first... America’s finest 





CORONA 
STANDARD 


Easily the best portable we have ever offered —and 
we've made nearly two million! Carrying case and 
free touch-typing lessons included with each machine. 
And easy terms, too—$1.00 a week takes a Corona 
home with you! Several models, several prices; mail 
the coupon for descriptive leaflet ... free. 


ewnnnnene=MAIL COUPON TODAY..cncccnne 


L C Smith & Corona Typewriters, Desk 1 
721 E. Washington St., Syracuse, N. Y 
I'm th eilinn of buying a Corona. Please send free 
booklet showing models and prices. 
Se ee a ae ne ee ET ne 
a a a ee ee Pee a an 
Cit istiiniay state 
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ARTISTIC LAMP SHADES 


(Continued from page 88) 


punch small holes every !2 in. If the shade is 
round, use the same method but allow 12 in. 
on each edge where the edges lap. Stitch the 
template to the frame to make certain it fits 
properly. Then cut the prepared veneer to 
the exact size and punch corresponding holes 
in it. 

The final step is to sew the material to the 
frame. Raffia is sometimes used, but rayon 
cord about the size of common store twine is 
preferable. Any uniform stitch is satisfactory. 
In order to keep the shade from being drawn 
out of shape, start at any one place and go 
completely around with one stitch; then go 
back several times until the holes are filled. 

Make certain that the lamps are placed so 
that the heat generated can escape freely or 
the shade may warp. Depth can be added to 
the shade by thinning oil colors with gasoline 
and applying to the raw veneer with a piece 
of lintless cloth—W. C. CHENEY. 


MOUNTED PICTURES HUNG 
WITH SAFETY PINS 








mounted 


and 

drawings may be quickly and securely hung 
on draperies, wall-board display panels, the 
temporary walls of exhibition booths, and the 
like, by means of safety pins fastened as 


ICTURES, signs, 


posters, 


shown. A strip of thin wood or heavy Bris- 
tol board glued to the back of the picture 
holds the pins in place. Two pins will hold 
sizes up to 18 by 24 in., while three or more 
pins should be used for larger sizes. The pins 
can be closed when pictures are being carried 
or shipped—H. W. Dryven. 


COMPACT OUTFIT SAVES 
TIME WHEN SOLDERING 





CONVENIENT and inexpensive solder- 

ing stand may be made as shown above. 
No time is wasted looking for the solder be 
cause two spools, one of rosin-core and the 
other of acid-core solder, are kept on pegs 
beside the handle of the electric soldering iron, 
well away from the heat The iron rests on 
metal, preventing fire hazard—Cecit Foro. 


BROKEN CHINA AND,GLASS HELD 
IN SAND FOR CEMENTING 


WHEN mending broken china or glass, lay 
the cemented parts in a box partly filled with 


the cement has hardened =k Me | A FILE FOR EVERY PURPOSE 


NOVEMBER, 1°36 
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LOOK FOR THE LEADERS 
IN GROUPS OF THREE 


To-day three brands of files are 
leading all others in ability to help 
hobbyists make articles of usefulness 
and beauty in their home shops. 

NICHOLSON, BLACK DIA- 
MOND and McCAFFREY — these 
three brands represent files that cut 
faster, leave a smoother finish and last 
longer. 


Whether you’re working in metal 





or wood, you’ll do better work and 
MADE IN THESE 3 BRANDS 


NICHOLSON <= 
BLACK <> DIAMOND 
McCAFFREY () 










have to buy files less frequently, if 
you use Nicholson, Black Diamond or 
McCaffrey Files. Sold by hardware 
Nicholson File 
Company, Providence, R. I., U. S. A. 








stores everywhere. 
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{ CHRISTMAS GIFTS OF 
MASONITE TEMPERED 
PRESDWOOD are 

BEAUTIFUL. INEXPENSIVE, 
EASY TO 
BUILD 





Iv: FUN to build your own Christmas 
gifts with Masonire TEMPERED PRESDWOOD. 
You can make so many for so little money 


—in such a short time. And they look so 





expensive when they’re finished. 
Card-tables. 


Bird-houses. 





Bookcases. Game-boards. 


Refreshment trays. Desks. 
Toys. Think how many people you can 
delight with interesting gifts like these. 

You can buy MAsonite TEMPERED PREspD- 
woop at your own lumber dealer's. It is 
sturdy ... light. Contains no knots. No 
glue or artificial binder to damage fine 
tools. Its natural warm-brown surface is 


a beautiful “finish” in itself. But it can be 
varnished, painted or enameled where 
necessary. 

Make useful Christmas gifts for all—for 
yourself, and for your friends and relatives 
—with Genuine MAsoniTeE TEMPERED PREsD- 
woop. Mail the coupon for FREE sample 


and further details. 


Masonite 


4 h THE WONDER WOOD 
MASONITE OF A THOUSAND USES 





Masonite CorporaTION, Dept. PS-11 
111 W. Washington Street, Chicago, Ill. 
Please send FREE sample and more informa- 


tion about MASONITE TEMPERED PRESDWOOD. 
Name_ 
Address 


State 


City 
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~~ is the time to start planning those 
1 Christmas presents you intend to make 
yourself. To assist you, POPULAR SCIENCE 
Montuty has prepared a large number of 
blueprints, all drawn by experts and available 
at a nominal price. There are attractive pieces 
of furniture, beautiful models of airplanes 
and boats, toys for the children, radio sets, 
and miscellaneous items. 

The following subjects are a selection of 
the most popular blueprints we have been 
printing since 1922. If you do not see what 


you want, send a self-addressed, stamped 
envelope for our complete list. 
? Me) FURNITURE 
> | Bookcase (with doors, but sim- 
BAS ple to construct), 37 a 
ees >j Cedar Chest, 27........ 25 
Child’s NE, Bei vnancncostavcsintsatnsasuinsoans 25 
Colonial Writing Desk, 21............ in 25 
oe Be | ane eee P 25 
End Table, American Empire, 241A . 25 
Fireside Seats (wood and metal), 266A........ 25 
Floor Lamp with Tripod Base, 243A.......... ae 
Gate-Leg Table with Round Top, 24............ as 
Hanging Wall Cabinet, Colonial, 280A........ .25 
Lamps, Three Modern, 92....... eee 
Magazine Rack, Ladder-B: ck Style, 250A .25 
Modernistic Book Ends, Low Stand, and 
Bookshelf, 100 ......... 25 
Pied GORONGE. Fi cndintaticninn 25 
Sewing Cabinets, Two, 31... 25 
Smoking Stand, Modern, 238A 25 
Stool, Scoop-Seat, 242A............. ; 25 
Stool, Upholstered, 240A 25 
Table, Four-Leaf Card, 239A. 25 
TE, Tee RO, De cicieiseiivstiesencenisesnssnininasees 25 
Treasure Chests (metal bindings), 78............ 25 
ey IIIS cos aca edliedausindaiiiasiaadind 25 
4 MODELS 
ee Aircraft Carrier Saratoga (18- 
“eo fej |2=Cin ont * sent Deck nmin 
oe ae SS een 75 
Airplane Racing Mo a Twin Pusher ( 35- in. 
SIRE WIE gj Wt cicunrindansnccncieriaciiincesavinncsce 25 
Battleship Texas (3-ft. hull), 197-198-199- 
yo sidiiihdeepiiiiennppgesianitedinnesiuiiuniiminibanbibsineeas 1.00 


Bluenose, Famous Fishing Schooner (17%- 

SS ren 1.00 
aaa "7 2 ow § Republic (31%4-in. hull), - 

STINE. .icicsisuididinliniiciciiabedminthaaiansascnnal 4.26 
Chleper Ship Sovereign of the Seas (201% 

Rat, Sg, NP OR ceiiintsintibdsninucennsidasinosece 1.00 
Clipper Ship in a Bottle, 122-122 ..ccccsscocconn .50 
Coast Guard Patrol Boat Cet. 286- 

287- . sesescesenensenpseaesndeeaneeesenaseconascoss yh 
Constitution (21-in. hull), " $7- 58- BPR ccisssesi 1.00 
Cruiser U.S.S. Indianapolis (12-in.), 216.. 25 
Freighter, Ocean (14-in.), 271............cccccseseees .25 


Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
H. M. S. Bounty (8'4-in. hull), 254............... 25 
Mayflower (17%-in. hull), 83-84-85-R............ 1.00 
Miniature Coach and Covered am for 


decorating boxes, etc., 202 50 
Motor Boat, Working Model (20-in “a 196... 25 
Nourmahal, power yacht (8%-in.), 276........ 25 
Liner—Normandie (205-in.), 264-265.......... 50 
Liner—Queen Mary (10'4-in.), 283...........4 Bt 
Oil Tanker (14-in.), 294............. a 
Privateer of 1812—Swallow, a Baltimore 

clipper (13-in. hull), 228-229-230-R.... 1.00 
Roman Galley (19-in.), 138-139-R ; a ae 
Scenic Half-Model of a Barque (13'%-in.) 

108 idaiiseasiidabincelaaibamasdbiiinn 25 
Seaplane Tractor “Model 30 in wing 

spread), 87 cosceeses siciiatnie aa 


Valuable Gifts 


. ¥. 7 {x 


Fw Yi 


Sea Witch, Clipper Ship (9'4-in. hull), 219 


Spanish Treasure Galleon (24-in.), 46-47.... 
Steamboat, Mississippi (19'%4-in.), 94-95-96-R 
Trading Schooner (17%%-in. hull), 252-253 


Tugboat, Harbor (113-in.), 284.0... 
Tugboat, Water-Line (5 3/16-in.) and Barge 

ogg | 8  . SSR 
U. S. Destroyer Preston (31'%4-in.), 125-126- 

ORs ea ROE 
Viking Ship (20%4-in.), 61-62-R.......cccoseee 
Whaler—Wanderer (20%%4-in.), 151 to 154.... 


Winnie Mae, 4-ft. Flying Scale Model, 141- 
IPOIUEE  <etcndnnstatiisvinidinisinssininssiisecasnanenisinndieies 
Yacht Rainbow (7%4-in. hull), 233 


available for) 
page 8.) 


RADIO SETS 


All- Wave Portable Receiver 
Fi (two tubes, operated by bat- 
<—~i—} tery), 217-R 

Amesone | x Wave Receiver, 1565............ 

Amateur Radio Transmitter, 183-184.. 

Five-Tube Short Wave (A.C. or D.C.), “223 

Full Electric Headphone Set, 130................ 

One Tube (battery operated), 103... 

n,n EERE nee eres ene : 

Short-Wave Converter Unit, 1237.... 


(Construction kits are 


(some of these models. See 


cs 


$37) Acrobatic Monkeys Toy, One- 


PE Legged Table, and a Hat and 
¢ Fs | Coat Rack, 248 0.0.00: ; 


Baby’s Crib and Play Pen, 26..... ceaenotints 
PEPE II, Th, OU icasisccscctisisinsssscesccicccseysies 


Colonial Design Doll’s House, 72 oma 
Doll’s House Furniture, 73.......cccccccccccccsseeees 
Extension Book Rack, Tie Rack, and 
Turned Box, 247A.. ; 
Microscope Kit, Portable, 220. Sa 


Perpetual Star Chart, 216 .....:.cccsccssesossscooccsecece 
Projector for Photos and Pictures, 259A 
Scroll Sonteiahes and Radiator Inclosures, 
27 Ce eeeeererecersecceserscceocsseeseesesesseeseecessssoscecese 
Toy Birds and Animals, Jig- Sawed, ‘56. dake 
Toy Drill Press, Lathe, Saw, etc., 113 
Toy Dump Truck, Fire Engine, etc., 101.... 


BOATS 


Canvas-Covered 
sail, etc., 192- 


16-ft. 
with 


Canoe, 
Kayak, 





Combination Boat, 15-ft., for sail, outboard 
motor, or oars, 
Duck Boat, Folding (13-ft.), 170-R...0.00..0... 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257.... 
Motorboat-Rowboat (has decked hull: 
for use with outboard or inboard 


drives and oars), 147-R 


13-ft. 


PID s5.6s ecdinciecthnctitndhen aeciscies 1. 


131-132-133-R.......0000.0. 1. 










25 
-50 
1.00 
.50 
29 


25 
-100 
1.00 


75 
25 


MISCELLANEOUS and TOYS 





Popular Science Monthly 

353 Fourth Avenue, New York 
Send me the blueprint, or b 
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GLX NEW 9’x3' SOUTH BEND 
LESS MOTOR DRIVE W O R 4 S H ©] P LAT H E 


IF DESIRED | : 












N THE inside of the cover of every 
tool-post grinder case, a notice should 
be stuck, reading something on this order: 
1—Select the proper grinding wheel. 2— 

Choose the correct pulleys for wheel speed. | 
3—Stand aside when starting. 

















A milling cutter will last much longer 
between grinds if the sharpening is finished 
by taking a light cut with a wheel that has 
been freshly dressed with a diamond tool. ea A BACK GEARED 
Then, if the cutting edges are afterwards | | th ) emener <2 SCREW CUTTING LATHE 

; ; . : Kyi) . , _ 
oilstoned, the tool will stay sharp still | = : 5 - a a 
longer. in ene 






















No. 415-YA 9! 4” swing by 3’ bed Workshop Bench Lathe with Horizon- 
tal Motor Drive, 4 H.P. Reversing Motor, Switch and belt 4037 


tension countershaft as shown above...... 


When a forming tool or a die comes from 
the hardening room, it should be given a 
bright polish before any grinding is at- 
tempted. Inspect it closely with a strong 
magnifying glass or, better still, a shop mi- 
croscope for any possible cracks. 


A PRECISION LATHE 
The New 9-inch Workshop Lathe is a Precision 
Lathe with Twin Gear reverse to leadscrew, Ball 
Thrust Bearing on Spindle, Longitudinal Screw Feed 
Duct wile-le tor wtitel ae enitinie to Carriage, Precision Lead Screw for cutting screw 
at vanadae oon he we eae * oa threads, and scores of other important features. 
who preceded you at the tool-room surface | whe Too Cutter 8s Recommended for the finest work in the plant,shop 
grinder was careful enough to oil it up. | a - pseaggr y they a sae Wie de 
Better do it yourself ; : and toolroom. Used by all important industries. Use 

. a ae coupon or write for complete details, free postpaid. 


South Bend Lathe Works 


An expansion reamer can’t be trusted for 


accurate work deeper than ' in. if it has 840 E. Madison St. South Bend, Indiana. 
been in use for some time. Play safe and use How to True Arm 
an adjustable type reamer if there’s one 

5 OTHER SIZES 


handy. 


EFFICIENT OIL NOZZLE 
FOR BOLT CUTTER 


SM” 


hown below, No. 192-C 16” x 6’ 


vuth Bend Quick Change 9”-11"-13"-15"-16" swing 
ear Underneath Belt Motor in all bed lengths 
Driven Lathe with 3-phase 

motor, reversing switch com- $87 to Cm, 

plete asshown, weight 

2300 pounds $779 $1200 % vi 





| —_s COPPER 
TUBING 
| 

/ 





How to Bore Rebobbitted 


Connecting Rods 


How to Test ond True 
Oiflerentials 


How fo Machine 
Flywheels 

















STOCK 
YOR %, FROM DIES 





NSUFFICIENT lubrication of the work be- 
ing threaded on an ordinary bolt cutter 
often results in expensive dies wearing out | 
quickly. This is because the flow of oil over | 
the dies and work is incorrectly directed by | 
the usual crude, straight nozzle. The sketch | Sietiicinin teas stilt aanuies Inali tan South Bend Lathe Works, 





MAIL COUPON BELOW 
















above shows a simple way of making a practi- want as shown above. 840 E. Madison St., South Bend, Ind., U. S. A. 
cal oil nozzle out of weil-annealed copper tub- | No. 1 10c (1 No. 210c 1 No.3 10c Gentlemen: Please send the literature as here checked to: 
ing. The lower end of the pipe is flattened and No. 4 10c () No.5 10c 1 No. 6 10 
curved slightly . and allowed to rest a short | No.7 10c () No. 8 10e No. 9 10c Name paeibimssitheiascen eseiaataia aecideenionnphdoniaiesnisinisasiniuigleteaiinanddnanstitplindail 
distance in front of the revolving dies. This | © No. 10 10 nes , LI No. 11 Ie aa 
throws the oil directly over the cutting con- ‘ Se oe . 
. : - ‘ Workshop Catalog No. 15 Free 
tact, and the lubricant also washes away the | General Catalog No. 95 Free i Re NO Te eT 
chips. A piece of flat iron can be ground ona | 
rough emery stone and used to shape the end | i) ind 
of the tubing. —FrANK W. BENTLEY, Jr. | IZECLALON 








NOVEMBER, 1936 lease mention PopULAR SCiENCE MonTHLY when answering advertisements in this magazine 1 





READ HOW 
SKINNY MEN 
GAIN 10725 LBS 


NEW QUICK WAY 





gaining 
normal 
husky 
pounds 
—in just a 
few weeks! 





KINNY, friendless 
Omen who never 
could gain an ounce 
can take new hope from 
the experience of thou- 
sands of others with 
this new scientific treat- 
ment that is sweeping 
the country. These 
others have gained 10 
to 25 pounds of solid, 
naturally attractive 
flesh this new easy way 
—in just a few weeks! 

What is more, this 
new discovery has given 
them naturally clear 
skin, freedom from in- 
digestion and constipa- 
tion, new pep. 


Why it builds up 
so quickly 


ientists recently discovered that great 
numbers of people are thin and rundown for 
the single reason that they do not get enough 
ligestion-strengthening Vitamin B and blood 
enriching iron in their daily food. Now the 
richest Known source of this marvelous body- 
building Vitamin B is cultured ale yeast. By 
“a nhew process the finest imported cultured 
ale yeast is now concentrated times—made 
7 times more pot ful. Then it is combined 
vith 3 kinds of iron, pasteurized whole veast 
ind other valuable ingredients in little tab- 
lets known as Ironized Yeast tablets. 

If you, too, need these vital elements to 
build you up, get these ne J power" 
lronized Yeast tablets from your druggist 
today. Then, day after day, watch flat che st 
levelop and skinny limbs round out to nat- 
ural attractivens Constipation and indi- 
gestion from the ime cause vanish, skin 
clears to normal be L.uty—you re & hew person, 


Money-back guarantee 
No matter how skinny and rundown you 


may be from lack of enough Vitamin B and 
iron, try these new Ironized Yeast tablet 
just a short time. See if they don’t build you 


up in a few weeks, as they have thousand 
If not delighted with the benefits of the very 
first package, money back instantly. 


Special FREE offer! 
To start thousands building up their health 
right away, we make this absolutely FREE 
offer. Purchase a package of Ironized Yeast 
tablets at once, cut out the seal on the box 


BOY’S BELONGINGS 








IN < we 


























WIDE BRASS 
STRIPS 





4 PINE, CU 
(Joints planed 
smooth) 













SECTION THROUGH it 


aa ; Wy 
S/DE WALL SECTION THROUGH ii 


HE construction of this seaman’s chest 

for holding a boy’s miscellaneous small 
belongings is a matter of simple carpentry. 
Briefly, it is a well-built box with mitered cor- 
ners, bound with brass strap and having a 
lid similar to that of a so-called “Saratoga 
trunk.” If you do not wish to bother with the 
brass binding, the straps can be painted on in 
black or rust color. A sliding tray is provided 
for holding small objects, and rope handles 
are placed at the ends.—Hr Sistey. 


A chest of this type is a useful and decora- 
live piece of furniture for a boy’s room, espe- 
cially for a room furnished in nautical style 

ee P.S. M., Dec. ’35, p. 64 


DOUBLE-SLOTTED CLOTHESPIN 
HOLDS COAT HANGER ON LINE 


WHEN suits and coats are hung on a line 
outside for airing, the coat hangers have a 
tendency to slip up and down until the clothes 
are all hunched together, and in a high wind 
some of the hangers may swing far enough 
to fall off the line. Placing an ordinary wooden 
clothespin on each side of each hanger does 
not help much. The best solution is to slot 
several wooden clothespins with a saw in such 
a way that each has four prongs, instead of 
two. The regular slot is placed over the line in 
the usual way, and the new and narrower 
slot goes over the wire hook of the coat 
hanger, locking it securely in place. The 
hook cannot slide sideways nor swing with 
this arrangement—Erta M. Kirsy. 


REMOVING A PIECE OF PIPE 
BROKEN OFF IN FITTING 
A piece of pipe that breaks off just inside 


an ell or other pipe fitting may be removed 
by splitting the wall with a hack-saw blade 





and mail it to us with a clipping of this 
paragraph. We will send you a fascinating 
new book on health, ‘‘New Facts About Your 

Body.’’ Remember, results with the very first 
pack ige —or money refunded. At all drug- 
rists. Ironized Yeast Co., Inec., Dept. 4 

A lanta, Ga, 


(used without a frame) and bending the cut 
edges with a cold chisel so that the pipe will 
fall out. If care is taken, the threads will not 
be damaged.—W. Puatr. 


| SEAMAN’S CHEST HOLDS 


DONT PUT ANTI-FREEZE 


ST pty RADIATOR 





WHEN you put anti-freeze in your car, you 
want it to stay in. Don’t let a clogged radia- 
tor rob you! One cleaning with Sani-Flush 
(it costs a dime!) will last all winter. Sani- 
Flush removes rust, sediment and lime 
deposits that clog the delicate veins of a 
radiator. It’s easy to use. It’s safe. 

Just pour Sani-Flush in the radiator. Run 
the motor. (Directions are on the can.) 
Drain. Flush and refill. Sani-Flush is harm- 
less. Cannot hurt aluminum cylinder head, 
water-jacket, radiator or connections. You'll 
find Sani-Flush in most bathrooms for clean- 
ing toilet bowls. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores— 
25e and 10c sizes. The Hygienic Products 
Company, Canton, Ohio. 








KEEPS RADIATORS CLEAN 


ani-Flush 
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$12.00 METAL ARMORED 
MACHINISTS 


Tool Chests 


x 9” x 12”, 
s sot roomy, compact 
S drawer handfitted, 
f li I runners, 
b nickel plated 
are. Ship. wt. 


kan 95 


















"Driver's 
DADO 
SAWS 


Set of 8, 4 in. as illus- 
trated in. bore. Big 
bargain $4.00 Value. 


Complete set *252 











Driver’s 
wooD 
CHISELS = = RS ce 
et of three. oa one 7 
Fla v, spear 
I alue. 
Per set ag Be —= } : L 





’ Pp 
450 BI ade “3 ano 





ip 
ade phia "Send$1. 00 
le h item desired, ba’ 
anceC.O.D.Canadianor rders$1 Wextra, 
Se nd ec for illu catal howing screw cutting lathes, drill! 
es and hundreds of aie tac! . motors, et 


| MARTIN ELECTRIC T&S CO. Piisdcipniares: 
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SIMPLIFIED PLANS FOR 
A TANKER MODEL 


(Continued from page 77) 


attaching them to one another and the hull. 
Most pieces are already shaped when cut to 
the dimensions specified in the list of mate- 
rials. Wherever possible, paint each piece 
before fastening it to another of a different 
color. For instance, do not attach the life- 
boats to the deck of H until each has been 
painted its own color. 

A distinguishing feature of an oil tanker is 
the catwalk that connects the superstructure 
aft with the bridge amidships. In our model, 
the walk is supported by the two pump 
houses P and Q, but to complete the effect of 
the trestle support along the deck, insert two 
rows of 14-in. pins into B. The distance be- 
tween the rows should be slightly less than 
the width of WM. 

The various accessories and deck equip- 
ment are all easily prepared. The windlass is 
made by slipping two eyelets over a piece of 
wire to form the drum, and then fastening 
it to a small square of black cardboard. The 
hawse lips, too, are eyelets, as are all the 
portholes. The anchors can be cut from card 
or fiber, painted black, and glued in place. 
Short lengths of fine chain, such as used in 
cheap jewelry, add a realistic touch when 
stretched from windlass to hawse-pipe lips. 

No special description is needed for the 
bridge and stern (Continued on page 94) 





List of Materials 





WHITE PINE, BASSWOOD, OR BALSA 
‘ , 

Pieces - W. Eas For 

l 2 1314 \ 

] 2 14 B 

l 2 1 C* 

] 2 3! D 

l 2 ] E 

1 1/16 14 3/16 F 

4 ] ) } G 

l 2 8 H 

] 1/16 1'4 I 

l 8 J 

l $ 8 K* 

2 16 1/16 8 ] 

] 5 M* 
2 0 16 14 N* 

1 1 O* 

l x p* 

1 § 5 Q* 

1 1 1'4 RQ * 

1 A 144 S* 
u 8 x 2 r& W* 
] f 3 Xx 

] ‘ @ \* 
2 18 3/16 Z 
4 8 4 3, Lifeboats 
Note: Items marked with an asterisk (*) 


require no further cutting or carving. 


MISCELLANEOUS 





1 pe. 3s-in. round dowel wood 1 in. long 
for funnel. 

1 pe. 1/16-in. round dowel wood 10 in. 
long for masts, ventilators, propeller 
shaft. ete. 

1 pe. fiber about 3 by 12 in. for rudder 


and sternpost, propeller, anchors, etc. 


1 pe. card 7g by 1'4 in. for U. 

1 pe. card 'g by 3 in. for V. 

1 pe. black paper 'g by 3 in. for pipe con- 
nection hatchs, bollard bases, et 

pe. split bamboo (1/64 by 1/64) 12 in. 
long for deck piping. 

34 pins n. long for catwalk supports, 
rigging, etc. 

24 eyelets for portholes and windlass (very 
small S1Z¢ BP ‘ 

About 3 it. of thin stiff wire for davits, 
steam and whistle pipes, bollards, et 

Small mustard seeds for ventilator cowls. 

\bout in. fine chain for ancher chains. 

Spool ot No. If black thread. 

Black, white, red, and buff paint (or mis 


white with a little red and black to ap- 
proxin buff). 


(Glue or cement. 
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Amazing test at 215° below 
zero proves you can rely on 
ZERONE anti-freeze! 


REG. U.S. PAT. OFF. 





OW cold must it get before “‘Zerone”’ fails to keep water 
from freezing? Du Pont scientists found that “‘Zerone” still 
kept water from freezing at 215° below zero! 

Of course you’ll never meet weather as cold as that. But you 
can be sure it won’t take much “‘Zerone”’ to protect your radiator 
in the coldest weather you will meet. The rate of evaporation loss 
is: very low. Let the ‘‘Zerone”’ protection chart be your guide. 


Another amazing 
test! It proved 
that ‘‘Zerone’’ and 
water pass off en- 
gine heat even bet- 
ter than water alone. With ‘‘Zerone” 
you have an efficient, full-powered 
engine all year round. 

And here’s another year-round driv- 





ing hint! ‘‘Zerone’”’ pre- as 
vents rust and corro- y ZA 
sion in a clean cooling ~ ~ Z 
system. No more trou- AY an 
ble from fouled-up = BA 
water passages, or 

clogged radiator tubes. Write to 
du Pont for an interesting free book- 








let, “A New Way) << > 
to Get More N 
Power from Your — 
Car ” 7S [7 
=y 
“Zerone”’ is so 


effective that you need less of it for 
anti-freeze protection. It costs only 
$1 a gallon, 25c a quart. 

Last winter 3,000,000 motorists 
relied on ‘‘Zerone’’! There’ll be more 
this winter. Why not be one of them? 
Let your dealer give your car com- 
plete radiator protection with 
“Zerone’’! You can get “‘Zerone’”’ ev- 
erywhere. E. I. du Pont de Nemours 
& Company, Inc., ‘“‘Zerone’”’ Sales, 
Wilmington, Delaware. 
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Wleders 
OIL HEATING 


STOVE HAS 
big advaulages 
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Superfex Heat-Director No. 1019, one 
of eight oil burning Superfex models 


BEAUTIFUL NEW SUPERFEX 
HEAT-DIRECTOR OFFERS: 


1. Circulating, radiating and directed heat, 
an exclusive feature 

2. The comfort of adequate heat volume 
with instant control by dial 

3. The convenience of steady heat that 
holds over night 

4. The cleanliness of oil, the fuel that does 
away with ashes 

5. The beauty of modern styling and quality 
porcelain enamel finish 














Here's stove-heating that's clean and 
convenient. Superfex Heat-Director cir- 
culates and radiates heat, also directs 
heat rays by means of patented adjust- 
able shutters on three sides. One filling 
of the removable oil reservoir gives as 
many as forty-two hours of comfort. See 
your dealer. Send For Our Free Booklets. 


The Mark ad one-room chilly spots, get a portable 
of erfection Room Heaterin smart modern 
Qual: oo ¢ For central heating with air 


onditioning, choose a Superfex Oil Burn 
ing Air Conditioning Heating Plant 


PERFECTION STOVE COMPANY 
7759-B Platt Ave., Cleveland, O 


Please send me the booklets | have checked 
SUPERFEX Heat-Directors and Radiating Heaters 
Oil burn ng portoble PERFECTION Room Heaters 
SUPERFEX Air Conditioning Heating Plants 

NAME 

ST. or R.F.D 


POST OFFICE 


COUNTY STATE 
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SIMPLIFIED PLANS FOR 
A TANKER MODEL 


(Continued from page 93) 


superstructure. The gravity tanks Z support 
the rail V around the bridge house. The win- 
dows are painted on the engine-room sky- 
light J. Ventilators are made by halving well- 
formed mustard seeds of suitable size, remov- 
ing the centers, and mounting the resulting 
half shells on shaped dowels. The bollards are 
made simply by fastening small pieces of black 
paper to the deck, and driving two short 
pieces of wire through the paper and into 





Pe 


The aft superstructure, funnel, mast, boats, 
and the curious catwalk common to tankers 


the hull. The protruding wire is then touched 
lightly with black paint. 

The masts are round wood, tapered slight- 
ly with sandpaper, and must be inserted ab- 
solutely vertical. The rigging follows the 
usual lines shown in the drawing. The ends 
are held down by small pins driven into the 
hull and painted over to match the deck. 

The deck piping and connection hatches 
are glued to the deck after everything else is 
completed and assembled. The piping con- 
sists of thin split bamboo, painted black and 
cut to length. The hatches are small squares 
of black cardboard arranged as shown 

If you intend mounting the model directly 
on a base, it is well to nail the underwater 
portion first, driving the nails through piece 
A into the base. The upper portion of the 
model can then be set and glued on A, and 
short dowels used for additional security, if 
desired. The model illustrated was mounted 
on a board 34 by 4+ by 18% in. and supported 
by twenty-six pieces '¢ by 4 by ™% in., which 
represent graving-dock blocks 


FINGER GRIPS IMPROVE 
SHOP PARALLEL STRIPS 





; INGER 

parallel strips make them easier to shift 
when setting up work on planers, slotters, 
1 presses, particularly when the work is 
heavy and bulky.—F. B 


grooves cut near the ends of 


ae 


HIS WINTER! 





“Things To Make In 
Your Home Work- 
shop’’, includes 16 
separate and complete 
plans for interesting 
shop projects. Lists nec- 
essary tools and stock. 












Easy to follow. 





‘Stanley Tool 
Guide” — a big 
32-page book con- —— 
taining scores of a 
illustrations. It gives clear, concise informa- 
tion on the proper use and care of tools and 
how to sharpen them correctly. Full of valu- 
able information for every homeworkshop 
owner, 


The small cost of these books is nothing 
compared to the host of useful facts 
they give you. Send stamps or coin for 
one or both of them to-day. 


STANLEY TOOLS 


106 Elm Street, New Britain, Conn. 











GET PLANS NOW FOR 
THINGS YOU'LL MAKE 











Announcing— 


New BOICE-CRANE 
Power Tools for 1937 












New Improved 1937 
Huse @ Anson Saw 


Tilting-Arbor F tinue 
ll thousands of men who have pve ight Bo ice-(1 rane 
Saw Sawing the most difficult joints on the longest “xk 
been port not a battling problem. They har cil 
now what work spoilage i But. eve such iper-] 
formance is shaded by this gre me Vast improved 
Piltir Arbor Saw 


New Mammoth Capacity ... aed 
All-Purpose Belt Sander 


Don't make the mistake of 
wasting hard earned S33 on a 
small impractical sander. You 
need this new, improved B-C 
that will handle ) 


nding—not just the smalle ao 


A Few Dollars Buys This 
Perfect Wet Tool Grinder 


The ne et gris r shown the beast 





S es ke est ed Only 





S900 comr 


New Catalog Soon—Reserve a copy. 
ire of illustration 


Sent FREE to w 


BOICE.CRANE COMPANY 


Dept. 411 Toledo, O. 

















POPULAR SCIENCE MONTHLY 




















C 








SIMPLE DEVICE CLEANS 
T-SLOTS SAFELY 






HANDLE 
vd 
TO FIT INTO ey 
TOP OF T-SLOT “HOLES : 
FOR AIR- r 





BLAST COCK 


\ LEATHER TO 
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LL danger of flying chips, caused by using 
an air jet to blow out T-slots in the face- 
plates of drill presses, boring mills, and slot- 
ters, can be eliminated by constructing the 
device illustrated. The slots have to be abso- 
lutely clean to receive the heads of closely 
fitting studs and bolts, and a blast of air is 
the simplest way of cleaning them out. 
Obtain a thin, strong stick wider and longer 
than the groove on the plate. Round one end 
and tack a fairly heavy piece of leather 
around it as shown. Fasten two small blocks 
to the underside of the stick to hold it in the 
groove, and drill two holes near the end into 


which the end of the air cock can be in- 
serted. Use .a small plug to stop whichever 
air hole is not in use. 


HOMEMADE TOOL SHAPES 
METAL TUBING 


. — 
(Continued from page 71) 


portant point is to drive the neck in at right 
angles to the axis of the work in order to 
keep. it from being lopsided, although it is, of 
course, entirely possible to straighten out a 
crooked neck. Another cause for crooked- 
ness is caused by driving the metal into the 
notch irregularly so that the hole is out of 
round. This is easily corrected. If the neck 
is to be driven in deeply, drive it in for only 
part of the way, then anneal and drive it in 
deeper, repeating the operation until the prop- 
er depth has been attained. Frequent an- 
nealing takes time, but will save spoiled work. 

The largest individual piece illustrated in 
the photographic group on page 71 is only 


3 in. long; and short lengths are to be 
preferred since it gives the worker greater 
opportunity to manipulate the metal over 
the end of the tool. The tall section at the 


right of the candle socket is not a single pie e 
of work, but is built up from three separate 
pieces, and this method should be followed 
in the development of similar projects. It is 
possible to solder such parts together so that 





iaiclonenian i 








very close examination will be required to | 


detect the joints. This requires nothing more 
than filing the parts to a perfectly fitting 
joint. Soft solder will answer most soldering 
requirements. 

While not essential, it, is desirable for many 
reasons to pickle the work after each anneal- 
ing in a solution of sulphuric acid and water. 
It doesn’t matter greatly what the strength 
of this is. If used cold, it should consist otf 
about 2 oz. of acid to a pint of water. Keep 
it in a crock or similar earthenware 
if it evaporates, merely add more water. In 
this way the pickle will last the amateur al- 
most indefinitely 

When longer tubes have to be 
they may be filled with chaser’s cement and 
hammered in a spiral design by a method 
described in an earlier article (P.S.M., June 


+, Pp. 14) 
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Many A JOB in your workshop can be done 
faster and easier with abrasives. In the Carbo- 
rundum list of products are dozens of help- 
ful abrasive tools such as mounted points, 
~anding sleeves. dises. sanding belts. grinding 
wheels. which enable the home workshop 
better 





fan to speed up his work—to secure 
results. 

Learn about the many uses for 
and the hundreds of 


wavs they can save 


you time and energy. 


The 90-page book 
offered below, with 
over 10 illustrations, 


shows the right abra- 
sive product for every 
Mail the 


coupon today, 


Operation, 
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MAIL COUPON FOR BOOK 
AND FREE SHARPENING STONE 





Want to get better results 
with mir project=? Then 
send for WO-page illustrated 








breve Fells simply in 
detail how to use abrasive 
wheels, points, sleeves, 
Terme rains, ane pow 
ler< im wood, metal 
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—Sharpening a gouge 


with a Carborundum Brand Silicon 


Wheel. 


Using an extra large size 


Brand Stlieon Car- 
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HOW TO FINISH WROUGHT 
IRON AND GINGER JARS 


(Continued from page 67) 


armor metal by rubbing with fine abrasives. 

The handles of the fireplace tools are first 
cleaned with the steel wool, and then with 
pumice stone and water applied with the 1-in. 
rubbing brush, which is worked around the 
knobs and turned portions. Those workers 
whose equipment includes a motor-driven 
steel scratch-brush buffer can obtain excel- 
lent effects by using it; and a felt wheel and 
pumice may be substituted later for a differ 
ent type of polish if the scratch-brush effect 
seems too coarse. Next the handles are washed 
in hot water containing some washing soda 
or one of the trisodium phosphate cleaning 
powders. Follow with a clean, hot-water rinse 
and dry in the air. 

After the metal is cold and dry once more, 
apply a coat of clear brushing lacquer, hold- 
ing the pieces by the lower portions below 
the polished area. Hang up with fine wires 
and let dry hard. With clear lacquer this will 
take about an hour, after. which the bottom 
sections can be brushed clean;-wiped with an 
alcohol-saturated rag; dried and then coated 
with dull black lacquer applied with another 
brush than the one used for the clear lacquer. 

To touch up the fire screen, a dry, new 
floor scrubbing brush is first used, followed 
by a painter’s duster. The widest brush at 
hand is then chosen to spread black brushing 
lacquer or enamel, not directly on the screen, 
but on a piece of tin or glass in order to re- 
move the excess. The brush is next lightly 
and quickly cross brushed over the screen, 
first in one direction and then the other. For 
a fresh supply, the brush is simply rubbed on 
the tin or glass as required 

Having practiced on the fireplace tools, you 
more confident of doing well with 
ginger jars and their 
holders. 


will feel 
such pieces as the 
wrough-iron frames and 


HE metal is cleaned with No. 2/0 emery 

paper and denatured alcohol, as shown. 
Use a clean cloth saturated with fresh alcohol 
for the final wipe, and hold the work with a 
clean dry cloth to prevent finger spotting. 
In the case of the oval motif ivy stand, the 
finish decided upon was an antique or verd 
copper green. After the alcohol wipe, the 
frame is given a clear coat of brushing lacquer. 
As soon as it has dried, a small amount of 
copper brown enamel is spread on one side of 
an old china plate, and a bit of jade green 
is brushed out opposite. Next, two small 
scraps of cloth are rolled into separate bunches 
known as “pounces” in the paint shop, and 
held in shape with string or a small rubber 
band. A similar result can be obtained by 
clipping off small portions of sponge. In 
the case of the sponge, dip the pieces in wa- 
ter and squeeze out. 

By using enamel over the clear lacquer, the 
effect can be increased, diminished, or other- 
wise modified as desired without “lifting” the 
lacquer from the metal, a procedure not pos- 
sible where other types of enamels and var- 
nishes are used in quick succession. 

Hold the rag pounce or sponge between the 
thumb and first two fingers, being sure that 
the face of the rag is well wrinkled or folded 
unevenly. Apply lightly to the brown enamel, 
previously brushed out on the plate, so that 
he face of the pounce is covered evenly. 
Bearing in mind that this stand is to appear 
like green corroded copper, apply the brown 
coat in a light stippling motion from the base 
upwards and finishing with the top. 


Next, take either a fresh pounce or a damp 
sponge and stipple on the green when and 
where you wish. The base should be a bit 
darker and browner. If the entire tone seems 
to be a bit new and bright, inclose some 
powdered rottenstone in a double thick 
cheesecloth bag (Continued on page 97) 








~ World’s Most Amazing 
Book of Rare and Secret 
Information! 


The Book of Formulas 


The basis of many fortunes! Formulas. Recipes 
Methods and Secret processes for making and improv 
enamels, paints 
cosmetics, dyes, inks silver and 
nickel-plating, oils, lubricants, and a thousand and 
one things for commercial and household use! Your 
fortune Inay hang upon one little hint from this most 


ing upon beverages, glues, cements 


tooth pastes, soaps 


amazing of books! Information from thousand 
sources—not normally available to the general public 
now published for the enjoyment and practical 


prolit of Popular Science readers 


FUN and PROFIT for Experimenters 


If vou like experimenting with things, either us a 
hobby or as a serious vocation here are moder 
formulas which, taken as a base, may lead uu to 
unique discoveries and profits 
5] .00 
7.00, 
only Cc.0.D. 
SEND NO MONEY NOW 
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POPULAR SCIENCE MONTHLY, 11-36 | 
353-4th Ave., New York , 
I Send me The Book of Formulas. I will pay ! 
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| upon delivery. Money back if not satisfied | 
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“100 SHOT” REPEATER 
Latest Model 1937 Haenel 








repeating pistol Sturdy, 
massive construction, 100 
shot magazine Shoots B.B 

teel shot $4.95. ee— 30 


$2.00 deposit on C. ¢ ») 


FREE- Folder on Rifies, Pistols, Et: 
Hudson Sporting Goods, P-52 Warren St., New York 


HAENEL No. 28 SUPER $ 
AIR PISTOL .177 .22 CAL. 
dD 






Want More 
-“ Game In Your 
Favorite Cover? 


Meern - Winenss TER 
Game Restoration Anes 


Help Increase Wildlife! 











F you have noted a de- 
crease in the supply of 
game in your favorite cover, 
you will be interested in the 
Western plan to restore wild life and 
improve your shooting. 

The Western Game Restoration Plan is 
based upon our own field demonstra- 
tions. Simple. Practical. Requires 
less time and effort than you 
imagine. 

Start now, this Fall. Take a cen- 
sus of the game in your hunting 
area while you hunt. Then follow 
the instructions in the Textbook 
of Game Management, sent FREE! 


















Mail the Coupon. 








WESTERN CARTRIDGE C<¢ IMPANY, 

Dept.K-16,East Alton, Il. 

Send your TEXTBOOK OF GAME MANAGE- 
-without charge. Also full particulars of the 

estoration Plan 
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| HOW TO FINISH WROUGHT 
| IRON AND GINGER JARS 


| (Continued from page 96) 


and lightly dust the entire piece with the 
brownish gray powder. Do not handle further, 
but set aside to dry overnight. 

The next day, use a soft shoe brush or dry 
XXX varnish brush to dust off the excess 
rottenstone. The dusting is used to give the 
effect of time, handling, and indifferent clean- 
ing, such as would be found on an old piece. 

Much artistic work is possible by the sim- 
ple methods just outlined, but in every case 
the craftworker is urged to strive for soft, 
subdued effects. 

Because of the greenish glaze on the ginger 
jar, a dull black enamel was brushed on the 
ring stand. Where only gloss colors can be 
had in enamels, obtain a small can of eggshell 
or flat varnish made by the manufacturer of 
the enamels, and reduce small portions of 
enamel with an equal amount of flat varnish. 

In the case of the colonial panel frame 
shown on page 67, good taste suggested a 
simple eggshell black. The frame was first 
turned upside down for doing all horizontal 
| cross members; then turned right side up so 
as to start work at the lower portion and 
| complete the entire frame. The final touch-up 

was made by holding the side-wall brackets 

until the top oval had been coated. 


UT, you say, 
in color?” 
of a meal, I 
until the last. 

Before attempting this kind of 
suggest that you to your favorite 
and in the glass and china department 
the color effects and glazes 

In my own case I wanted to obtain a rich 
Delft blue over the natural gray of the ginger 
jars, but with the gray tone showing through 
to soften and high-light the blue itself. 

Note how the decorator in the center pho- 
tograph on page 07 holds the jar, after its 
alcohol wipe, to prevent getting his fingers 
on the work in progress. In this instance he 
has a sponge pounce. By dipping the latter 
in water and squeezing it dry, the paint will 
not penetrate the sponge but will remain on 
the outer portion. The color usually should 
be applied somewhat heavier at the bottom 
of the jar; slightly less halfway up; consider- 
ably less on the shoulder where the high light 
or shine will occur naturally, and a bit 
heavier around the collar or rim. 

For the jar shown, a bit of color from an 
artist’s tube of blue was mixed with a trace 
of white enamel on a china plate until the 
desired shade was obtained. The pounce was 
applied to the color patch on the plate and 
then to the jar. dry brush was used to 
blend the color more or less evenly by work- 
ing in straight strokes from the bottom of the 
jar toward the shoulder, while the jar was 
held as indicated. Next the collar area was 
worked out and allowed to stand a minute 
or two for the enamel to “set.” A clean, dry 
XXX brush was then touched with pure 
turpentine by allowing the tips only to meet a 
film of turpentine on a glass plate. By brush- 
ing lightly and evenly from the shoulder 
down towards the base of the jar, light 
streaks exactly like true glazes were secured 

It may be that your final effect is too 
bright or glossy, in which case it can be 
toned down by a coat of flat varnish. If no 
spray gun is at hand, it will be necessary to 
let the color work dry hard for a day or two, 
then use a 2!4-in. soft, single thick varnish 
brush to apply a coat of dull varnish with 
quick single strokes, working from the bottom 
up and from the collar down to the roll of 
the jar. This must be fast, sure, and in single 
light brush-tip strokes or you will lift the 
color, and the job must then be repaired by 
touching up when the varnish is stil! wet. 


“How did you glaze the jars 
Like the dessert at the end 
have been saving this glazing 
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Proved Joe wasn't DUMB / 
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THEN WE ASKED HIS TEACHER .. 





















ANOTHER BUM REPORT }) WELL- I'M WHAT CAN BE THE MATTER? 
) CARD! JOE MUST BE WORRIED SICK [ IS JOE REALLY DUMB ? 
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/ NONSENSE! poor BRIGHT 
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SHE MENTIONED A FAMOUS SCIENTIFIC TEST... 


WHY NOT TRY A REMINGTON 
PORTABLE ? IT HAS HELPED OTHER 
CHILDRENS MARKS AS MUCH AS 

| 14% —— AND YOU CAN Buy CA, 

| ONE FOR AS LITTLE 
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FACTORY-TO-YOU 


REMINGTON NOISELESS PORTABLE 
NOW 10¢ A DAY 


IGHT NOW, you can get a brand-new 

Remington Noiseless Portable, the type- 
writer that speaks in a whisper, for only 10¢ 
a day. Here is a typewriter with such a light- 
ning-fast action that words seem to flow from 
it without effort. Used by famous authors, 
business and professional men. It is so quiet 
that you can type anywhere at any time with- 
out disturbing others. Standard keyboard. 
Variable line spacer, double shift key. Auto- 
matie ribbon reverse. Everything you need 
for complete writing equipment, PLUS THE 
NOISELESS FEATURE! 


YOU DON’T RISK A PENNY. You can get 
this Remington Noiseless Portable direct 
from the factory for a TEN-DAY FREE 
TRIAL. Use it. Prove to yourself, 
FREE TYPING COURSE 


that you can learn to type in a few days. 
Then if you don’t think it is the finest port- 
able you have ever used, send it back at our 
expense. WE PAY ALL SHIPPING 
CHARGES. Or keep it and pay for it at 
only 10¢ A DAY. You get a typing course 
and carrying case absolutely FREE. Get the 
full details without obligation! Clip out this 
coupon right now, and mail it today! 


10-DAY FREE 
TRIAL OFFER 




















with the 
we send you, 


| FREE TYPING COURSE... 
_ FREE CARRYING CASE... 


Remington Rand Inc. Dept. 153K 
315 Fourth Avenue, New York, N. Y. 

Tell me, without obligation, how to get a New 
Remington Noiseless Portable, Free Typing Course and 
Carrying Case, for 10e a day. Send catalogue. 






















Name_____ 





Addr 
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is in the air 


Heavy-bodied summer oils must go the 
way of straw hats, and Palm Beach suits. 
Lighter oils give less sluggish, more 
positive lubrication in cold weather. 
And when you drain and refill your 


crankcase 


DON’T FORGET TO RENEW YOUR 


PUROLATOR OIL FILTER 





A GENUINE Purolator will conserve the 
new supply...and keep it effective. It 
removes the dirt and grit and hard car- 
bon that settle in the crankcase... get 
in the oil, and grind away at cylinder 
walls, bearings and valves. A GENUINE 
Purolator keeps the oil so clean it will 
even retain its color after thousands of 
miles of driving. 

Don’t neglect this important econ- 
omy. Service garages everywhere will 
attend to it while you wait. Motor Im- 
provements, Inc., Newark, New Jersey, 


makers of 


PUROLATOR 


The Oil Filter on Your Motor Car 


LICENSE NDER SWEET 
a 


Important Notice 
TO OWNERS OF FORD V-8 


Passenger Cars or Trucks 


You can now secure a GENUINE Puro- 
lator Oil Filter with all attachments, at 
a price of $3.25 plus a small charge for 
installation. Ask your service station. 











GUILD SETS UP PROGRAM 
SERVICE BUREAU 


(Continued from page 69) 


services are being made available to the sec- 
retaries of all clubs that have received char- 
ters from the Guild. And the number of clubs 
affiliated with the Guild is increasing rapidly. 
Since an announcement was made several 
months ago that national dues had been abol- 
ished, nearly 100 new clubs have joined in 
order to participate in the Guild’s many 
activities. 

Some of the major industrial firms of the 
country have prepared films about their work. 
They realize that it is often possible to dem- 
onstrate a process much more clearly through 
the medium of the motion picture than 
through an actual visit to a plant. The Pro- 
gram Service Bureau of the Guild lists these 
pictures and tells how they can be borrowed 
without charge. There are approximately 100 
films on topics ranging from the manufacture 
of steel to sculpture which home workshop 
clubs will find of especial interest to them. 

Home workshop experts in eighty cities and 
towns throughout the United States and Can- 
ada have volunteered to speak to clubs loca- 
ted in their own districts. Among the many 
subjects upon which they are qualified to talk 
are the following: architecture, astronomy, 
boat building, care of tools, carving, electric 
ity, furniture making, house repairs, inlaying 
leather work, metal work, microscopy, model 
making, painting and finishing, photography, 
reading drawings, shop equipment, upholster- 
ing, veneering, and woodworking. 

All of these men have been contributors to 
PorpuLar SCIENCE MontHLY. Many teach the 
subjects listed, while to others they are hob- 
bies. Several have prepared illustrated lectures, 
and most of them are willing to give actual 
demonstrations of their work. 

Manufacturers, dealers, and industrial firms 
are enthusiastically coéperating with the bu- 
reau by providing free booklets, samples, and, 
in some cases, demonstrations of how their 
tools or p yrroducts are used. 

This is the first time that a Program Service 
Bureau of this type has been provided for 
home workshop clubs. The Guild is also pre 
paring other services, which will be an- 
ounced later, in order that the home work- 
shop club movement will continue to progress 
as rapidly as it has during the past three years 
It was late in 1933 that the Guild was or- 

inized, and nearly 300 clubs have since been 
ranted charters 


HOME WORKSHOP CLUBS 
GROW MORE ACTIVE 


Ss" RRED to greater activity because of 
VY tl services now rendered by the Na- 
tional Homeworkshop Guild, many of the 
iffiliated clubs throughout the country are 
conducting membership drives and laying out 
elaborate program schedules. Members find 
their craftsmanship is improving, so more 
clubs are planning exhibitions than in past 
vears. Additional clubs have also arranged for 
pecial craftwork classes 

Ship Craft and Model Engineering Guild, 
Cincinnati, Ohio. The members have started 
ork on a model of the Baltimore and Ohio 
Royal Blue streamlined train. E. J. Schilling 
has been placed in charge of the mechanical 
end of the project, and the work has been ap- 
portioned among the members. Meetings are 
held every Tuesday night. Victor Freidenheim, 
the treasurer, is especially active in the club’s 
campaign for new members 

Coulee Dam (Wash.) Homeworkshop Club 
Most of the members are still working on 
lawn furniture and trellises, although a few 
are finishing up furniture pieces started last 


spring. Interest in home workshop activity 
has increased greatly since the club was or- 
ganized Continued on page 9g) 
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N [E PAGE's 
| get) BS 
«BBUF: 
Wood 

It Joins! 








See the surface 
of this block at 
right. Shows 
wood gave way, 
and not LePage’s. 


10,955 lbs. Pressure 


@ Illustration above shows side view of biock of 
rock maple, one of the hardest woods, used in 
testing the strength of LePage’s Glue. The dark 
vertical line is the glue-joint. The irregular White 
line shows where the wood itself gave way under 
10,955 Ibs. pressure. 

That’s proof of LePage’s tremendous and lasting 
strength. Best thing in the world to make snug 
joints, reinforce nails and screws, fill small cracks 
and nail holes. 

Your hardware dealer has LePage’s 


RUSSIA CEMENT COMPANY 
Laboratories and Factory ¢ Gloucester, Mass. 








YOU LL FIND EVERYTHING 
IN RADIO IN THIS BIG 
ALLIED CATALOG 


AT LOWEST PRICES 





Write for the big new 1937 ALLIED Radio Catalog 

152 pages packed with Everything in Radio. New 
Metal Tube radios—-5 to 19 tubes—-AC, AC-DC 
l ittery. 32 it. 6 volt and aut dozens of new 
Set Builders’ Kits; everything in Short-Wave Trans- 
mitting and Receiving equipment w Public Address 
vstem also th tusands ot exact dupli ate and replace 
ment parts. radio books, too!s and latest test equipment. 


You save money by ordering from the ALLIED Catalog 
FREE PARTS LISTS 


Write to us for free parts lists covering the Beginners’ A 
t ; Simple Sl! t Wave t Metal Tube Receiver 
Flyweight Rad Pienie Portable: Wrist Watch R 

1’ Amplifier: ete We can supply matched ki 
iny Pepular Science circuit 


ALLIED RADIO 


833 W. Jackson Bivd., Dept. 7-L ] 

Chicago, Ill. 

Send me FREE 1937 Allied Radio Catalog g 
t 
a 


2 Send me FREE Parts List for 

' é 

Fre i 
ty State 
'"er?t?rttrrfptrfereetettrttettelf.L 


ne POPULAR SCIENCE MONTHLY 
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HOME WORKSHOP CLUBS 
GROW MORE ACTIVE 


(Continued from page 98) 


Putnam (Conn.) Homeworkshop Club. Or- 
ganized recently with seventeen charter mem- 
bers, this club has elected Felix Holda presi- 
dent; Joseph Landry, vice president ; Leonard 
Gilman, secretary; George Carlage, treasurer. 

Kenilworth (N.J.) Homeworkshop Guild. 
The members have visited a machine shop in 
a local wire factory and the Newark Airport 
Experimenta! work has been started on an 
airplane engine. Several members are building 
a tractor for use on a farm. 

Col. William H. Waldron Homeworkshop 
Guild, Missouri Branch, W. Va. Upon com- 
pletion of the new workshop, classes will be 
conducted by Capt. Franklin W. Patten in 
woodworking, leather work, and belt weaving. 
Colonel Waldron, in whose honor the club 
was named, was made an honorary member 
at a recent meeting. 

East Side Sawdust Eaters Homecraft Club, 
Detroit, Mich. Among the events held during 
the summer were a boat trip on a cabin cruiser 
made by one of the members, and a golf party 
and picnic. The club recently held its first an- 
nual exhibition. 

Club des Artisans Amateurs, Trois Ri- 
vieres, P. Q., Canada. A special model makers’ 
division is being organized this fall with the 
assistance of the Cartier Homeworkshop Club 
of Montreal, which has offered to lend blue- 
prints, plans, catalogues, and other data. C. B 
Meyers recently gave six volumes of POPULAR 


SclENCE MontTHLY (1933-35) to the club. 
Cartier Homeworkshop Club, Montreal, 
P. Q., Canada. Since all the members are in- 


terested in model railroads, the club recently 
inspected the famous C.N.R. locomotive No. 
6400 and C.P.R.’s No. 3000. Working plans 
are being drawn so that models can be made. 

West St. Louis Homeworkshop Club, St 
Louis, Mo. Photography is the main subject 
being studied by the members this fall. A 
membership drive is being conducted. The 
secretary is Kenneth R. Fix. 

Fayette Homeworkshop Club, Fayetteville, 
W. Va. E. M. Darnall has been elected presi 
dent; E. R. Crouse, vice president; Beryl 
Vickers, secretary-treasurer. The board of gov 
ernors consists of W. P. McGrady, A. C. 
Givens, E. G. Bragg, and C. E. Howard. The 
club had an exhibit at the Mining Institute 
at Mount Hope, W. Va. 


SEND FOR INFORMATION 
ON STARTING A CLUB 


IF THERE is no local club affiliated with the 
National Homeworkshop Guild in your lo 
cality, send the coupon below for a free bul- 
letin that gives complete information on or- 
ganizing a club. 

The Guild offers to all amateur craftsmen 
the opportunity of enjoying real codperation 
and companionship in their hobbies. It has 
nothing to sell and is entirely noncommercial. 
Until this year annual membership in the na- 
tional organization cost fifty cents a member, 
but this charge has been eliminated so that 
now home workshop enthusiasts everywhere 
can receive the benefits of belonging to the 
Guild without paying any national dues. 
Se SS SS SS SSS SSS SSS SS ee ee eee 
National Homeworkshop Guild 
347 Fourth Avenue, New York 


I would like to organize a home workshop club. Please 


send me without obligation a bulletin explaining in 
detail how to get a club under way and obtain a charter. 
] am inclosing a large (legal size) envelope, self-ad 
dressed and bearing a three-cent stamp, for your use in 


sending me this material 
NAMI 
ADDRESS 


CITY STATE 


(Please print very clearly) 


NOVEMBER 
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New Belt Sander! 


A New *‘DELTA’’ Universal Sanding Machine 














Quality Tool, 
sealed for the ] 


sanding 


in 1937 


Every man interested in motor driven tools for home or 
factory should see the new 1937 Delta Catalog. No pains 
have been spared to make the latest Delta tools the most 
complete and efficient line of low-cost motor-driven units 


ever presented. 


New “DELTA” 17-in. 


Drill Press 


It is difficult to describe even briefly the chief features of this 

Double 
Inv 
New 
Power Feed—these are but a few of the scores of features 
triumph 


Speeds, 
Special 
Table, 


revolutionary new drill press. Five 
“lubricated for life’? Ball Bearings, 
Spindle, Special Quill, Large Tilting 


Press a 
unbelievab] 


Drill 


low, 


that make this new Delta 
engineering. Yes—the price 
tool of this size, weight, and quality. 
in the 1937 Delta Catalog. 


is 


SEND FOR CATALOG 


9° 


And also the new 32-page book No. 3 


Projects” crowded with new and ‘“‘out of 


things to make—with many photographs, working draw- 
ings, and easy-to-understand illustrations. Simple, com- DELTA 
plete instructions make every project easy to follow, MANUFAC- = Dept. 
Every woodworker should have this book. Send 10¢ with TURING CO. B 1136 
coupon. 1937 Delta catalog mailed postpaid. 600-634 E. Vienna Ave., Milwaukee, Wis. 
; I enclose 10c (stamps or coin) for which 
please send me one copy of the new 1937 


Get the complete story 


of ‘‘Practical Delta 


the ordinary” 


Here it is—the long awaited Delta Belt Sander, the very last 
word in sanding machines. As usual, careful experimentation, 
study and dev 


elopmental work have produced in this Delta 
a distinctly superior machine with numerous 


definite advantages and new features. Just to touch a few of 
the highlights: 
bearing equipped, with all bearings lubricated and double 


The Delta Belt Sander is completely ball- 


ife of the bearing. It has a very large diameter 


driving drum which makes possible maximum power trans- 
mission, the sanding of long large pieces without interference, 
and eliminates need for rubber coverings. It has a 6 inch 


surface. Is the most properly guarded and safest 


sander on the market today. Operates in both horizontal 

















and vertical positions. Provided with efficient 
dust and shaving deflector with arrangement 
for suction fan. Tilting Table, Automatic Stop 
that automatically squares tilting table. Auto- 
Set Miter Gage, Adjustable Back Stop, Ad- 
justable Fence, Lapless Sanding Belts, all 
available for this machine. See latest Delta 
Catalog for full details. 


Many New Features—New Tools 


DELTA “Quality” Line! 



















Sealed 
erted Spline 
Type Foot 


tool 
for a 


in 


y low 











IMPORTANT NOTE 


In order to eliminate conflict of trademarks in some 


countries, the Delta Mfg. Company of Milwaukee, 
fis., U.S.A., announces that its complete line of 
“Delta Quality’’ tools will be known henceforth as 


of the world 
possessions. At 


“‘Tauco Quality Tools’’ in all countries 
except the United States and its 
the same time, we wish to state that ‘‘Tauco”’ tools and 
“Delta” tools will be identical in every respect in 
quality of material, accuracy of workmanship design, 
conveniences, size, weight, and method of construction. 





Book No. 3 of ‘Practical Delta Projects.”’ Al 
place me on your mailing list to receive 1! 
Delta catalog of quality motor-driven toc 
I am interested in Delta T 


so { 





ools for 


Home Shop CIndustrial Use (School Shop 
Name Aut 
NOE ciccciinixcsieeadeaiaexeiedtaiege eta 
City State . 
( Check here if you are a Delta user now. 
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Get This 


Boys! Men! 
ctectricac EXPERIMENTAL 


WIRE U 







br Go i FT! 


thief detector, extension phone, electric welder, 
radio code set, electro-plating, arc furnace, cir- 


KIT 





cuit tester, 110-volt rectifier, 110-volt motor, hundreds of fasci- 25,Pieces Genuine Commercial Apparatus 


nating experiments. 





CONSTRUCT are light 5.000-ft. range. secret service phone 


NOT TOYS—but real apparatus purchased from surplus 
and bankrupt stocks it contains 110-volt A. C. power 


stor, 8 4 tes 
(listen on ™oter, sensitive microphone, transformer, polarized test 


} } ’ } it} receiver, arc carbons, electro-magnet, test compass, 
private conversations generate ultra Violet (sun tan) heaithr make plating chemicals, condenser, secret service trans mitter, 
real electric stove, et Many thrilling and educational experiment powerful magnet, plating anodes, te , 110-volt 





power red ucer, test cord and clips 





For radio or electrical exper 





caliper 


thin-r 





case, 
$4.75 


$1- 49 SPL. 








ie ee 


TECHNICIANS TOOL KIT 


6-32 an 
with ho 


pieces.Complete illustrated experimental J manual furnis h 


imenter 5’” Original List Price of Parts - - - - - $18.50 


teel ham Orders sh meee: same day received 








9-pe. socket 
F a 1 hort Course 
vat tered PREE in Biectricity, 2, Blue Prints $4.99 
o La and Plans oe Home aboratory, ,. 
d 8-32 taps Fun La + Electricity. Send stz af coe Only 
der. Neat trical Radio Bargain Catalog. OR 
List price, DE R TODAY! 


$1.99 ELECTRICAL SALVAGE COMPANY 


931-G Lincoin, Nebr. 








Better POWER TOOLS 
AT LOWER COST 


Arcade Craft Tw« make it possible for en who 
want good, efficient home workshop equipme » have 
it at low cost Quality built with heavy ist iron bases 
ind moving parts of high grace 

et Large beari: face 

insu ervice Price 

Sander (9” high) $4.50, Bench 

Saw (Table 644" x12 $1 ) 

} 5 (15! high) $4.80 

Dr Press (15” high) $4.80 = 
Lathe (8 Swin )” between £4 
enter ) $s SO All ht y 


higher west of Rockie 


ARCADE 





er too 











Write tod 


LOG 


Arcade Mig. Co. 
1218 Shawnee St 
Freeport, Illinois 














GAS MOTO RS— 


your last opp pew ity to obtain 


Last Chance! :'.'% 


© withdraw our temporary off 
ished motors only at $12.50 after above date. 



























The G.H.Q. Motor is actually, one of the most Kits 

| | powerful motors ever constructed! Has broken 

| frecords for amazing performance—fiies offered 
n ode planes upto 10ft. wingspread. Easy up to 
to star ist a twist of the wrist and sim- Nov. 15 
ple a ARG to assemble. (So easy only a only! 


rewdriver is needed). Steady running— 
rur +7 minutes on ounce of gas. Cylinder 
and piston lapped to within .0003. Kit in 
udes plug, coil, condenser, tank, ignition 
“ cylinder, piston, « necting rods, 
rankshaft, all rews, nuts, bolt 
fully machined 
il, gas, batter- ¥ 
ropeller includ- $g-50 

ed. Postpaid for only 
Ready-to-Run G.H &. 
Motor complete wit 
propeller block includ- 
ed: entirely assembled on stand. 











Tested and run before shipme — Performance guaranteed — 1/5 
horsepower at 3000 to 7000 R. M No. oil, gas or batteries in 
cluded. Postpaid for only $12.50, Send 3c for illustrated catalog 
including information on gas accessories. 


G. H. Q. MODEL AIRPLANE CO. 


854 East 149th St. Dept. S New York, N. Y. 















Send 25c today 
fe or ‘th r b ig 0 pane book qx OWNERS 


m cabo, id 
builders and users. Tells how to build To sed 











and suscre stions for traile rb uyers, 





Cabinets, etc. All about Electric Light and Water 
System F oor Plans, etc. Catalog of parts and 
equipment inc ludes everything you want— Axle 

’ s, Stoves, Lights Wir dows, Sink 


ses—over 200 items exclusively 
r and equipping a trailer. Rust x 


in day atisfaction positively guaranteed 
TRAILER SUPPLY CO., Box 438-8, WAUSAU, WIS. 


Automobile Racing NEW BOOK 


( Fourth Edition) 
Nine Chapters 


pionship cars 








66 illustrations, dirt, midget and cham- 
and drivers. How to build ears and bodie 

14 working drawings. Converting 
tock cars to 135 m.p.h. racer 
Answers all questions on speeding 
up cars, balance, speed. revs, rules 
specification track records, et 
Postpaid $1.00 C.O.D $1.12 
Order NOW. Ray Kuns, Dept. D, 
Madisonville, Cincinnati, Ohio. 














Qe Gm ee me me ® 


MODEL 
SUPPLIES 


CLIPPER — MOTOR — SAILBOAT 
Blueprints — Woods — Tools — And hundreds of Scale 
fittings in White Metal, Brass and Boxwood 
Send 15 cents (will be refunded) for thia Catalogue to 
G EN E’S 510 EAST 11 STREET 
=e P. S., New York City ¢ 


Qe tte mes Qe mr ® 






ey; 


Design Your Own 
Ld U RNI T u RE 








detai and rate for your age t eturn ma l 
urance is vital! Act promptly while rates are low, 


POSTAL LIFE INSURANCE COMPANY i 


< through the air— 


it flies 


You can make it best by using Duco Cement — 
strong, quick-drying adhesive. Light in weight 
and easy to use. Send red disc from 25c tube 
for working plans. Du Pont, Dept. A-6, Wilming- 
ton, Del. Also choice of plans for Winnie Mae, 
Laird 400, Akron Fighter. 

TRANSPARENT + WATERPROOF 


Dept.R.D.176 S11 Fifth Avenue New York 


THE HELL DIVER 


Tx py other peor rk ONLY 
Create r own ideas and exe te them 
Jol H K k, outstanding Grand Rapi $ 50, 
furniture le inner “ y r wom a= 
anamazingly simple course. No home 
af Y it wit it thi 
Write f tina es 3 





\ "Klok Furniture Research Institute 
Grand Rapids, Michigan 


FREE 
Blueprints 
of this 
Famous 
Navy Plane 
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TURNING CHISELS MADE 
FROM PLANER BITS 


IRST-CLASS chisels for wood turning 

are necessarily expensive, but good substi- 
tutes can be made from old high-speed steel 
planer bits, which may be obtained at almost 
any saw mill or planing mill. 

The chisel illustrated has a handle made 
from 4-in. pipe because most ordinary planer 
bits are about 8 in. long and if a wooden 
handle were used, the tang would take up half 
the stock; also, if the chisel is dropped, the 
heavy handle will strike the floor first. The 

















Blade with end notched for fastening in the 
handle; a pipe handle; and a completed chisel 


shank of the chisel is ground to a loose fit in 
the handle and then notched. The notched 
end is set in the handle about 1% in., which 
is filled to within % in. of the other end with 
asbestos or dry clay. The space around the 
chisel is then brazed or filled with hard bab- 
bitt, and the other end is also filled. 

When grinding the chisel to shape, or sharp- 
ening, it is not necessary to avoid heating as 
the high-speed steel retempers itself on cool- 
ing. Also, there is no danger of drawing the 
temper when turning hardwood at high 


speed—W. C. C. 


MINIATURE TREES FOR 
YOUR MODEL RAILWAY 


(Continued from page 66) 


disinfectant in the mixture will prevent the 
bread from becoming moldy. Daub the branch 
ends with glue and lay on bits of bread. 
When they are dry enough to be firm, build 
up with larger pieces, made ragged with a 
scratch awl. 

Remember the leaves grow where sunlight 
can reach them, thus making a covering for 
the tree and leaving the inner branches some- 
what bare. This is true even of the cense 
cedar, which from the outside appears to be 
a solid mass of green. There is a temptation 
to apply the foliage in little dabs, leaving 
many little clumps with branches showing be- 
tween, but this treatment results in a niggling 
effect and should be avoided. 

Firs and similar trees are built on a taper- 
ing stick. Drill irregularly spaced holes around 
the trunk, forming rough circles, and insert 
wire branches in the lower holes. The others 
are supplied with splinters of pine that have 
been boiled in water. Dip the butts in glue, 
and break them in two or three places to 
make them crooked. 

Rubber sponges furnish good material for 
evergreen foliage. Cut diamond-shaped pieces, 
notch into the edges with scissors, and bevel 
the resulting prongs. Build up by starting 
with the lower branches, and leave some bare 
limbs to indicate that the fir has weathered 
hard winters. 

Carefully made trees such as these should 
stand alone or in front of thickets. Trees 
used behind them or inside thickets may be 
faked very simply. 

Cedars are easily made by cutting 
branches as for firs, and gluing them point- 
ing upward on turned wooden cones. 


sponge 
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— BUT 
MAC'S 

PIMPLY 
SKIN 
MADE 

HIM 
jy AVOID | 
DATES 





C— BE A REAL 


SISTER — 




















JUST My BUM LUCK TO GET 
THESE DARN BLOSSOMS 
WHEN IL WANTED TO MAKE = 
AREAL HIT WITH JOES 
THEY'RE GETTIN 
WORSE LOOKIN’ EvERY . 


AX : an 





THAT STRAIGHT, 

JEFF ?- GOSH! 
10 BETTER 
GET SOME 


SURE [I DO-JuST 
YOu GET SOME, 
FLEISCHMANN’S 
YEAST. THAT’S 
WHAT FIXED UP 
ALL THOSE 
PIMPLES 1 HAO. 
CLEANED “THIS 
OLD PHIZ RIGHT / 
uP! , 
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NY one who enjoys whittling can make 
decorative hardware from wood when 
necessary. This is an especially useful expe- 
dient when it is desired to imitate antique 
wrought-iron fittings. The illustrations show 
a whole set for a small hope chest, all carved 
from mahogany. The wood was stained with 
a solution of kali (glasswort) and given 
three coats of shellac. 

The two hinges were made from two pieces 
34 in. thick and about 3 by 7 in., two pieces 
3g by 234 by 434 in., and two more pieces 

tin. longand about 

34 by 34 in. square. 

f After the four flat 
pieces had been cut 
out, a %4-in. hole 
was drilled length- 

| wise through the 

| two pieces of 

| square stock, which 

| were then planed 
| down to the prop- 

| er size. They were 
cut into three 
pieces each to fit 
the flat parts, and 
a 4%-in. dowel was 
pushed through the 
three of them. The 
two flat parts of 
the hinge 


{ 
| 
| 
| 
} 
| 
| 


were 

“\ placed in their 
— | proper position and 
| the pleces of square 

| | stock were glued 
in place. After the 
| glue dried, the 

_| dowels were with- 





drawn and all the 
parts sandpapered 
while separated. 


Half pattern for the 
hinge, and edge view 
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AG MAC SURE IS HITTIN’ IT 
OFF SWELL WITH SIS -AN 
SAY, DOESN'T HE LOOK 
THE TOPS NOW THOSE 
PIMPLES ARE GONE ! 
yOu SAID 1T/ GOOD 
THING I TIPPED HIM 
OFF TO THOSE . 
YEAST CAKES 











LOOKIT LUTTLE p 
WHOOSIS 
ADMIRIN’ j 

Le sees 


HIMSELF 


ADMIRIN NOTHING— 
SAY JEFF DO YOu 
KNOW ANY WAY L CAN 
GET RID OF THESE 
BLAMED PIMPLES? 


BF & uo 
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Don’t let Adolescent Pimples 
keep YOU on the side lines 









































Any boy or girl hates to be 
seen with a pimply skin. 
Yet pimples are very com- 
mon after the start of ado- 
lescence—from about 13 








to 25, or longer. At this 
time important glands 


develop. This causes dis- 
turbances in the whole 
body. The skin gets over- 
sensitive. Waste poisons 








Ornamental hinges, clasp, hasp, padlock, key 
and chain for a hope chest, all made of wood 


a 


CLASP 


How the other pieces are shaped. 
of the padlock shows the interior mechanism 


The clasp was made from two ! 





HARDWARE OF ANTIQUE APPEARANCE WHITTLED FROM WOOD 


clears The shin 


by clearing skin irritants 
out of the blood 


Copyright, 1936, Standard Brands Incorporated 














in the blood irritate this 
sensitive skin. Pimples 
result. 

Fleischmann’s fresh 
Yeast helps to clear these 
skin irritants out of the 
blood. Then, pimples van- 
ish. Eat 3 cakes daily, one 
before meals— plain, or in 
a little water—until your 
skin clears. 


The inside was first cut out 3¢ in. deep, and 
the sides and bottom were smoothed. The out- 
side was then cut, and a small piece of % in. 
stock of the same shape was screwed on and 
sandpapered smooth. The cover was then re- 
moved, and the two movable parts were fit- 
ted. A small piece of watch spring was in- 
serted as shown, and the keyhole drilled and 
cut. The key and an eight-link chain were 
whittled from a single piece of wood, as illus 
trated in the photograph.—WI1LLIAM Harvest. 


' NUTS HELD WITH SOLDER 
TO PREVENT TURNING 









the hasp from a piece 1 by 1% by 2 


In making the lock, the shape, inside and 
out, was drawn on a piece of 


One view 


4-in. pieces ; 


%-in 


WHEN a nut in an inaccessible place keeps 
on turning instead of unscrewing properly, it 
can sometimes be held by soldering it to the 
metal to which it is bolted. Then, after the 
screw has been removed, the nut can either 
be pried off with a screw driver or left on if 
the screw is to be replaced. 

Another method is to solder a length of 
heavy copper wire to the nut to prevent it 
from twisting with the screw. This also 
guards against the nut’s falling into a hole 
where it could not be reached.—WaALLAace H. 
McCray. 


PHOTO PRINTER DUPLICATES 
TYPEWRITTEN NOTICES 


NovEL, yet easily prepared, post-card no- 
tices of club meetings, entertainments, and 
other events can be made by anyone inter- 
ested in photography. The copy should be 
neatly typewritten on a piece of ordinary 
tracing paper and used in a_ photographic 
printing machine just as if it were a nega- 
tive. The prints are made on a No. 4 or 5 
grade of post-card stock—R. STANLEY 
WERNER. 
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A CAKE-TIN REFLECTOR 


FOR INDOOR PHOTOS 
(Continued from page 78) 


the ears when necessary. Three roundheaded 
wood screws evenly spaced about the circum- 
ference allow the diffuser to be snapped inta 
the front of the reflector. 

The light distribution of this reflector was 
measured with a foot-candle meter. With a 
No. 1 photoflood in the reflector, the light in- 
tensity directly in front of the reflector and 
5 ft. from the center of the bulb, with the 
small reflector in place, was found to be 150 
foot candles. Fifteen degrees away from the 
center line, at the same distance, the intensity 
was 100 foot candles, and 30 deg. off center 
it was 40 foot candles. With the small reflec- 
tor removed, the intensity at the same dis- 
tance directly in front of the reflector was 
only 140 candles; at 15 deg. off center, 100 
foot candles; and at 30 deg. off center, 80 foot 
candles. Experiments showed that moving the 
small reflector away from the bulb decreased 
the front light and increased the side l'cht, 
the total radiation, of course, staying the same. 

In the lamp illustrated, a push-button 
socket is shown, but after a few minutes of 
use, the composition push buttons melted, 
making it impossible to turn the light off at 
the socket. Most of the heat is carried away 
by air currents entering holes in the shade 
holder and passing out at the top. 


NONSKID PADS PREVENT 
TRIPOD FROM SLIPPING 
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COMPOSITION WAS 
Composition disks pressed into the lids of 
small cans keep tripod from marring floor 


OW that indoor photography has become 

so popular, the problem often arises of 
placing the camera tripod solidly without 
marring the floor with the sharp pegs in the 


tripod feet. A good solution is to make non- 


skid pads as shown. These are composition 
disks cut from a 15-cent Ford-motor insu- 
lating pad and pressed into small can lids. 














UNIVERSAL TILTING TOP 


NY standard tripod enables a camera to 
swing in a circle, but to tilt the camera 

it is necessary to change the set of the legs or 
shorten one leg. Often this is difficult to do, 
and it always takes time. With the tripod 
top shown above, however, one can swing the 
camera and tilt it through any angle, even to 
point straight up or (Continued on page 103) 
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a Queer Way 
to Learn Mugic/ 


O teacher—no monotonous exercises or confusing de- 

tails. Just a simple, easy, home-study method. Takes 
only a few minutes- 
“grind” or hard work. Every step is clear as crystal—sim- 
ple as A-B-C throughout. You'll be surprised at your own 
rapid progress. From the start you are learning real tunes 
by note. Quickly learn to play “jazz” 


~averages only a few cents—a day. No 





or classical selections—right at home Pick Your Courses 


in your spare time. Piano Guitar 
Free Book and ben Senophone 
‘ rgan jandolin 
Demonstration Lesson Cornet Ukulele 
- “ Trombone Ha~ 
Don’t be a wallflower. Send for Free | Piccoto Clar‘net 
Booklet and Free Demonstration _ eenat 
Lesson. These explain our wonder- Gu'tar 
ful home study method fully and Trumpet 


Piano Accordion 
italian and German 
Accordion 
Velen sae Ss Speech 


show you how easily and quickly you 
can learn to play at little expense. 
Mention your favorite instrument. 
Instruments supplied when needed, 


Write NOW. 


Harmony ‘and 

Composition 
Drums and Traps 
Banjo ‘Plectrum, 5- 
String or Tenor) 


cash or credit. 


SCHOOL OF MUSIC, 








811 Qrenutek Bidg., 


New York City 





ALL PURPOSE neon 


MOTO-TOOL 


Grinds, drills, 
oy bam Ongraves, routs, 


CleLisame CQrves and speedily 
LISELI does many other slow 
hand jobs for home, 
school or shop. Strong, powerful, 
yet handles as lightly as a pencil 
feighs 6 oz. Plugs in any light 
socket A. C.or D.C. 110V. univer- 
sal motor. About 18,000 R. P.M 
Efficiently cooled. Universalcollet 
chuck. Oilless self-aligning ball 
thrust bearings. Order on 10 day 
money back trial or send for free 
complete Moto-Tool booklet. 
Utility Tool Set of 20 general accesso- 
ries for all types of Moto-Tool work, 


"DREMEL MFG. CO. 


: 1111-CT, Racine, Wisc. 
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i Win a Free Trip to 
Europe on the 


> QUEEN 
=> MARY 


also 28 Cash Prizes, 
Medals, Cups for Build- 
ing this 18’ Model. 


2 nop 





Wouldn't you 
like a Free Trip to 
Europe and return on the Cunard White- 

Star Superliner, or $50, Cash Money? These are some of the 
Prizes in the IDEAL Model Building Contest. Get the 
IDEAL Official Contest Kit containing a fully finished 
**Redi- Form Hollow Hull and all Parts, Materials and 


Plans to build and decorate this 18” Model. Start now; it’s 
easy; full details and contest entry blank in every Kit 
Ask your dealer or Complate Kit Plus 10c 
send your order i “ see $100 Postage 
arse size cale Models 
R. M. S. QU = ie long 0 Each, Postpaid. 
s.s NORMS NDI 32h rune 5 West of Denver, 
Liner REX—29’’ lc ae add 50c extra, 


Kits contain shape 1 wood hulls, wood decks, superstructure 
metal fittings, plans, photos, instructions and everything for 
omplete Models. Send 5c for Boat and Airplane Catalogues. 
The IDEAL Company, 28 West 19th St. New York 


RIGHT for TIG 
PLACES... 


Thousands of professional 
and amateur mechanics would 
not be without this K-D No.10 
Plier Set. Fourtypes, each 44 in. 
long, that “get you out of tight 
places” by getting 7nto them conveniently. 
Ideal for radio, ignition systems, model mak- 
ing, etc. Forged from tem- 
pered steel with rust- 
proof, silver like finish. 
Complete set of 4 in 
pressed steel box,only 
$2.00. If yourdealer 
does not carry K-D 
No. 10 Plier a 
write direct to.. 
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UNIVERSAL TILTING TOP 


(Continued from page 102) 


down. This feature is especially useful with 
the home movie camera. 

A piece of sheet aluminum about 3/16 by 
314 by 12 in. will make the frame. Either wing 
nuts or knurled thumb nuts may be used to 
hold the head. Wing nuts and a piece of %4-1n. 
threaded rod (to fit the tripod socket of the 
camera) may be obtained in almost any hard- 
ware store. To make the movement of the 
head smooth, it is advisable to place a fiber 
or cardboard washer between the two parts 
of the head. The cost of materials for the 
model illustrated was $1.50—W. C. 
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By following these simple diagrams, you can 
build a tripod top that tilts to any angle 


HINTS ON HOW TO COLOR 
PHOTOGRAPHS BY HAND 


HE art of coloring photographs by hand 

is an enjoyable hobby; and for those who 
develop skill in the work, it offers surprising 
possibilities for earning extra money. I can 
vouch for this because in the past eight years 
I have colored and sold thousands of photo- 
graphs—well over 200 a week for many weeks 
each year. My pictures are of college build- 
ings and fraternity houses and are sold to 
students. 

The materials required are a booklet of 
twelve transparent water colors, two or three 
brushes, a number of pieces of hard white 
blotting paper cut about 3 in. square, and a 
dozen small mixing pans. Metal bottle caps 
make excellent pans. I use three brushes: a 
¥é-in. flat camel’s-hair brush for washes; a 
No. 1 camel’s-hair for spot and trim work; 
and one %-in. sable-hair for all detail work. 
Be sure the blotters are hard and not colored 
or soiled. 

Practically any photograph may be tinted 
successfully if the natural colorings are 
studied. If possible, however, make your pic- 
tures in the autumn, when the leaves are 
turning. These will photograph lighter and 
with more detail and will give better oppor- 
tunities for bringing out the colors. Autumn 
pictures are more beautiful and in greater 
demand. 

I do all of my coloring on dry prints. Occa- 
sionally it will be found that a print will 
not take the color evenly, but this may be 
overcome by wiping the face of the print with 
a cloth wrung out in warm water. 

The only color I use as it comes from the 
book is scarlet. This is for sunsets and for 
toning down the (Continued on page 104) 
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ENGINEERED QUALITY 


Gives You More For 
Your Money | ae Way 






NEW 


DRIVER 3-IN-1 
UNIVERSAL SURFACER 


(Series 700) Combines features never be- 


fore offered! 


face, ‘‘stroke’’ surfacing under 


belt surface, and butt-end or mitre sanding 
Surfaces panels up 
~a feature never before avail- 
able to you in a low priced machine. 4” 
centers. 


with the big 10” disc. 
to 13” wide 
wide belt, 18” between 
Tilting table at disc, 
full details, send the coupon. 


DRIVER 
TOOLS for 


: This tool will handle all three 
types of surfacing, yet it’s a model of sim- 
plicity. Belt sanding on the upper belt sur- 


pulley 
with mitre gauge. 


service! 


lower 


For 













wire the pride of a job well done, 
we present these new Driver 
Engineered Power Tools for 1937. 
Some of them mark the greatest ad- 
vances in design since power tools 
came to the homeworkshop. 

Notice their fine appearance—their 
sturdiness. Go to your Driver dealer's 
and examine every detail of the en- 
gineered quality that makes for eas- 
ier, better, faster work and longer 


DRIVER SURFACER (Series 900) A full production tool. Like the 700 Series, it surfaces 


wood, metal, plastics, fibre, etc. Has efficient dust collecting system. 


for “stroke” surfacing. Many other quality features. 





10" TILTING ARBOR 
SAW 


Massive, rigid frame, table 
35” x 26”, full horsepower 
motor, heavy duty SKF bear- 
10” blade. 


ings, Heavy tilt- 
ing unit swings accurately, 
almost without effort. With 
motor recommended, zips 


through hardwood 3'4” thick 
—greatest capacity ever of- 
fered in this price class. Get 
full details in the new 1937 
folder. 


10" BENCH SAW 


Has unusually large table, plenty 


of room in front of blade. Cuts 
full 3” stock! New “kick back 
pawls” prevent stock being thrown 
toward operator. New safety 
guard. Precision worm gear table 
tilting device. Positive mechanism 
for raising arbor and blade. Strong 
ripping fence. Splitter. Get details 
in the 1937 folder and you'll agree 
it’s the biggest saw value ever 
offered. 


, . . ‘ . . . 
® You can get Driver Engineered Quality in three full lines of 
Bench Saws, Band Saws, Jig Saws, Jointers, Drill Presses, 


Lathes, Flexible Shafts, and Motor Grinders. 


Walker-Turner 


Co., Inc., 2116 South Ave., Plainfield, N. J. 


IRV ER Crginesred ? 





the Driver Line for 1937, 


Walker-Turner Co., Inc. 
2116 South Ave., Plainfield, N. J. 


Send me your colorful folder, giving full details on 





Please mention PopuLar SciENCE MONTHLY when answering advertisements in this magazine. 


WE 


Rolling table under belt 





16" BAND SAW 


This new Driver tool has fine 
appearance and graceful lines, 
but doesn’t stop at that! Cuts 
true; operates without vibra- 
tion; protects operator; stands 
up without repairs. Cutting 
capacity 12”, throat 16”. One- 
piece frame. 18” x 17” table 
tilts to 45°, with calibrated 
quadrant. SKF ball bearings. 
Completely guarded—no sec- 
tion of blade exposed while 
sawing. Get the whole story 
in the colorful 1937 folder! 


OMS 


Due to the unprecedented 
demand for Driver Tools, de- 





livery of new models will be 
somewhat delayed. Your local 
Driver dealer will be kept 
closely informed on delivery 


dates from, the factory 





103 










« te — 














pe ean nem 








." 
‘ayy 
( J] / 
Port , ‘ Man P 








































tures them now and then. 





4A 












Walter 





y , 
é iypewmritel 










pear more chow mein than Orientals!...The most fascinating. of the 
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COLORING PHOTOGRAPHS | 


(Continued from page 103) 


greens of grass and foliage. Until one is thor- 
oughly familiar with the process, it is better 
to mix the colors rather light and go over the 
work several times; however, if too much 
color is applied, it may be washed off by 
holding the print in running water for a few 
moments. 

A red brick house will serve as an example 
because it requires a large assortment of color 
blends. From the leaflet of light blue, tear 
off a small piece and dissolve the color in one 
of the pans of water; then put in a piece of 
dark blue about half the size of the light blue. 
Try the color on a piece of white paper to see 
that it is not too deep. With the 34-in. camel’s- 
hair brush, begin at the top of the picture and 
wash rapidly over the sky, gradually fading 





All that is needed are three brushes, book 
of water colors, mixing pans, and blotters 


the blue out toward the bottom, or horizon, 
and blot off. 

In another clean pan, dissolve a small piece 
of scarlet and, beginning at the horizon, work 
up to the sky, allowing the scarlet to fade 
into the blue. Unless a sunset effect is re- 
quired, this scarlet wash should be very light. 

The brick will require practice, as some- 
times six or seven colors may be required to 
get exactly the right shade. Brilliant red and 
foliage green will give the foundation color 
for red brick. If a lighter color is needed, add 
a little flesh color and possibly a little light 
yellow; and for a dark red or tapestry brick, 
add a little light blue. Using the ! 





14-in. sable 
brush, wash over all the brick surface with 
the brick color, and blot off. 

Next the trim, which we will suppose is 
brown. To get a good brown color, mix bril- 
liant red, dark green, and a little of the warm 
brown, applied with the No. 1 camel’s-hair 
brush. The dark green so often used on blinds 
is obtained by mixing dark green with dark 
blue. 

For the grass and trees, mix a piece of fo- 
liage green, a piece of dark green, and a little 
of the light blue. For summer pictures, wash 
over all of the greens lightly with the same 
scarlet used for the sky. If, however, the grass 
and leaves are turning, more scarlet will have 
to be added. Then mix a little of the flesh 
color and deep yellow, and go over the 
lighter leaves with this, bringing them up to a 
golden yellow. The roadways may be gone | 
over lightly with a wash of brown. Last of | 
all, tint the windows lightly with sky blue. 

In painting a number of photographs at 
one time, apply the sky blue to the whole lot, 
then the scarlet, then the red brick, and so on. 

Portrait coloring is simple, but requires 
care. For the face, hands, and arms, I do not 
use flesh color alone, but add just a little light 
yellow. Wash over all exposed flesh lightly 
with this color; then deepen it slightly with 
flesh color and a little scarlet, and go over 
the cheeks to bring out the color. Add just a 
little brilliant red and go over the lips. The 
eyes may be colored blue or brown. For a 
blonde, go over the hair lightly with light yel- 
low; and for a brunette, brown should be 
mixed as described before—D. H. 
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LIGHTWEIGHT BACK PACK 
(Continued from page 65) 


22 in. in a person 5 ft. 10 in. tall. The top of 
each upright is filled with a tight plug of 
wood having a round top, because the whole 
weight of the sack is on these tips when in 
use. 

The bottom crosspiece is cut the exact 
width of the wearer’s hips and bent in a gen- 
tle curve so that when the two ends are held 
against the hips, the center of the arc is about 
2 in. from the spine. The upper crosspiece is 
cut about 6 in. shorter and bent so that the 
center is placed about 1 in. nearer the wearer’s 
back than the two ends. Unlike the lower 
piece, the convex side of this curved piece is 
to be placed next to the wearer. This curva- 


a 


ne Se, a 
Ps 
At the back is a full-length pocket with a 


slide fastener. Around the sides and bottom 
are leather tabs for tying on extra articles 


ture prevents the frame from interfering with 
the action of the shoulder blades as does an 
ordinary pack. 

On the bottom side of the upper crosspiece, 
a U-shaped piece of the smaller tubing is fast- 
ened by inserting its ends into holes drilled in 
the larger tubing, and secured by soldering. 
This tubing keeps the leather back pad from 
sliding sideways on the frame. 

Four flat straps of aluminum are cut to the 
pattern given, and the four pieces of tubing 
are then joined as shown. First the flat pieces 
and all surfaces to be joined must be “tinned” 
with aluminum solder. Much more heat is re- 
quired to melt this solder than the ordinary 
type 

After the joints have been soldered, holes 
are drilled and, instead of rivets, short pieces 
of the smaller tubing are inserted and upset on 
both ends to form heads, giving additional 
strength to the joints. An extra crosspiece of 
the smaller tubing is placed at the point of 
greatest curvature of the frame to aid in keep- 
ing the pack away from the wearer’s back. 

Next, the leather straps are attached. Make 
the hip strap long enough so that it may be 
tightened or loosened by a thong threaded 
through four holes punched in the center. 

The adjustment of the frame to the back is 
quite important. It must have enough curve 
so that it will not hit the back at any point 
except on the hips and at the shoulders on the 
main pad. There is an area between the shoul- 
der blades just below the last projecting ver- 
tebral spine « the neck which is quite insen- 
sitive and bvurs loads well. It is worth one’s 
while to find this spot and place the pad over 
it. The tips of the bottom crosspiece should 
be lower than the rest of the frame, so that 
the hip strap will have the proper downward 
bearing on the hips. (Continued on page 106) 
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CATALOG 


Ten minutes with this big new 52 page 
catalog will save you many dollars in 
equipment this Fall. It’s our 
25th Anniversary. We're offering the 
greatest values in our history. Mail 
the coupon below for your copy—it’s 
FREE. See all the latest improve- 
ments in lathes and drill presses. See 
how our engineers have combined pre- 
cision manufacture with modern new 
design. See the extra features Atlas 
provides at no extra cost, and get full 
information about our 2 weeks’ trial, 
money back guarantee, and easy pay- 
ment plan. 


METAL WORKING LATHES 


WOOD WORKING LATHES 
DRILL PRESSES ARBOR PRESSES 
TOOLS AND ATTACHMENTS 


52 page BOOK FREE! 
MAIL COUPON TODAY 






costs 







METAL CUTTING 


LATHES 
$39.50 TO $112.50 
















A size for every purpose. Model illustrated is back-geared 
with automatically reversible power feeds priced at $87.50. 
Includes many features at no extra cost. 
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$16.45 TO $42.45 ; Atlas Press Company 
g 1155 North Pitcher St. 
Designed for the user who wants the § Kalamazoo, Michigan 
best possible drill press he can obtain gs With no obligation on my part please send 
for this type of work. Deep grooved g your new 1937 catalog. 
KF ball bearings. Ruggedly cot r 
icted throughout | r 
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If you like Poputar ScigNceE MONTHLY why not pass the word along to your friends. 
magazine strikes you as being unusually good, tell your friends 


to get a copy at the newsstand, and read it. 
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CLAMPS 


for Home Work Shops 





Tool of 100/ Uses 


Does away with slow hand 
work.Plugsinany light socket, 
A. C.or D.C. 110 v. 13,000 
r. p. m. For home, shop or 
taketojob. Uses 200 differ- 
ent accessories. .grinds.. 
polishes ..routs. .drills.. 

cuts..carves ..sands..saws 
--sharpens..engraves. 










NOTE the new 
Genuine Jorgen- 


special price (re 
sen Handscrews $1.00 
grip at all angles, never duced ‘ per 
slip, split or loosen. pair) on our now 
Allsizes.Send $ otek famous Pony 500 


stag: - 7 
Fiandscrew Clamp Fixtures 
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Catalog 
FREE 









Pony 500 
Fittings go 
on ordinary pipe. 
Make clamps of any length. 
Send $2.00—new low price 
plus postage ‘6 |b.) for Fittings for 
2:Pony 500 Clamps. 


ADJUSTABLE CLAMP CO. 
**The Clamp Folks’’ 
408 WN. Ashland Ave. 









cial types | Money - back Trial . . . or 
*h—-1”’ | send for FREE Catalog. 


Qe ¢ CRAFTSMAN 
Not toys but | cs 75 Project Book 
fine tools with **Pleasure and Profit with a Han- 
100 uses.Send | °. dee. lasy working plans formak- 
$1.00 with or- | And upPostpaid, 3 accessor- ing many interesting and unusual 


der and pay | jes FREE. Send order today projects 2Sc, stamps or coin. 
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ATKINS ® 


Selva Steel 
FOR THE HOME 
WORKSHOP 






ATKINS Home 
Work Shop Display at Your Dealer's 


@® Look for this new 


Now! Remember the best work 
needs the best tools. You save time, 
money, material and work with AT- 
KINS Silver Steel They cut 
faster and easier and outlast two or 
three inferior saws. Be sure the 
ATKINS name is on every saw in 
your shop. 


Saws. 


The Display shows ATKINS Sil- 
ver Steel A-37H Combination Hol- 
low Ground Circular Saw that sells 
in 8” size for $4.90; Atkins S-77 


Band Saw that sells for $1.00; At- 
kins No. 2 Back Saw that sells in 


length for $2.95; Atkins No. 
Silver Steel 3°x5" Scraper Blades 
that sell for 45¢: and Atkins Files 
You can save 


that sell for 30¢ up. 
money with an Atkins Saw for 
every use, 


E.C. ATKINS & COMPANY 


428 S. Illinois St., Indianapolis, Ind. 





Send 10¢ for HOW-10-DO.- 
IT Book shop layouts. fu 

niture, making wo 
where to get 525 plans, and 
illustrated orkshop 


saw catalo 


od joints 


home w 





Illinois Street, 


Indianapolis, Ind. 


Atkins & Co., 428 S. 


Enclosed 10c. Send HOW-TO-DO-IT Book to 


Name oe eee ee ee eee eee eee eee eee eee eee eee eee ee | 


Address, 


LIGHTWEIGHT BACK PACK 


(Continued from page 105) 
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How the frame members are bent and joined 


Remember that the hip strap carries a good 
part of the load and does not merely keep the 
pack away from the back. 

When properly bent to shape, the frame 
not touch the back unless the wearer 
bends far forward; this allows him to bend 
and twist on a mountain trail without having 
the frame touch him. The upper crosspiece is 
not fastened tightly to the pad, but rather is 
so attached that it rolls on the pad. This gives 
a three-point suspension to the frame and al- 
lows the wearer to move his shoulders with 
vreat freedom 

After the frame has been adjusted, the sack 
must be made. In shape it conforms roughly 
to the frame, and the sides are cut to fit its 
sidepieces. This is necessary to make the load 
rest correctly on the frame without tending to 
straighten it out. The one large pocket is 
sewed up first with an 8-in. opening placed 
vertically in the middle. Extra tabs of several 
thicknesses of cloth are placed at each end of 
the opening to aid in pulling the slide fastener 


dk cS 


is well as to reénforce the opening. Tabs of 
leather are sewed to the pocket and back of 
he sack to aid in tying down the cover of the 
sack 

When all the pieces have been cut to the 
proper size, the sack is sewn together. It is 
best to sew it once on the inside and then 
turn it right side out and sew it again. On the 
front of the sack (the side next to the frame) 


webbing 
top of the 
aluminum 
the bottom serves 


or leather pockets are sewn to fit the 
frame. These are lined with sheet 
A conned arrangement of straps at 
to tie the sack to the frame 


This is shown in one of the illustrations and 
in the sketches 

In all the seams of the sides and the bot- 
tom, extra loops of leather are sewn to ena- 
ble extra articles to be lashed to the sack if 
necessary. More pockets may be added if de- 
sired. The top of the sack is closed by means 


of a leather thong, which runs through No. 1 
grommets set around the edge. The top 
a semiboxed style so that one fast- 
will be enough 


brass 
is made in 
ening string 





List of Materials 


6 ft. 7/16-in. O.D. (outside diameter) 


iluminum tubing with 1/32-in. wall 
ft. 3/16-in. O.D. aluminum tubing with 
1/32-in. wall 

1 stick aluminum solder 

1 pair leather suitcase straps, 36 in. long. 
yd. waterproof tent cloth, 27 in. wide. 

1 doz. No. 1 brass grommets 

1 pe. 3/32-in. thick grain leather, 8 by 8 
in., and 1 pe. 3/16-in. thick sole leath- 


er, 5 by 5 in., or miscellaneous bits of 


leather. 
1 slide fastener 8 in. long. 
Copper rivets. 
Black cotton thread (No. 12) and suit- 


ible sewing-machine needle. 
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OWN WORLD'S FINEST 
WOOD-BORING 5ET 








eCustom-made by 

Irwin experts 
e$25 Reward if you 
find a flaw in any 
bit in this set 





We've spared no expense 
sion-built bits for 


in producing thése preci- 
lovers of fine tools. Selected 
workmen, on day work, painstakingly make: each bit 
an absolutely perfect tool. When you receive your 
set, if you can find a single flaw in any bit, we will 
refund your money and pay you a $25 reward besides. 


Set will bore any 4%” to 1”, inclu- 


size hole from 


sive, by sixteenths. You will find every bit the 
easiest, smoothest, most accurate wood-boring bit 
you've ever used. Packed in beautifully finished 
gum wood case or leather roll. If your hardware 


dealer can’t supply you, send us your check 
order for $12.50, with your dealer’s name. Don't 
forget, if you're not satisfied with the bits we will 
not only refund your money but will pay you $25 if 
you find a flaw. 

FREE BOOKLETS: 
information on this 
valuable information on 
for Bits’’ will be sent upon request. 


or money 


A booklet giving more detailed 
Irwin Master Mechanic Set and 
‘*How to Select, Use and Care 
Write today to 


ote IRWIN AUGER BIT COMPANY 
Dep 


P-11, Wilmington, Ohio, U.S. A. 


GENUINE -ARFCO-C DOLS 
GIVE YOU SATISFACTOR R 
Improve your work 
Special offer 
6 cutters as shown 
finest steel for filing, carving, 
cutting, eng raving 
on all wo ods, D! as a 
metals ( 
shanks). Fit 
grinders and cnthanael 
machines. Keen, sharp 
edges. When prepaid we pay the postage. 





































Over 500 —. Ray were Largest 
stock _— a. 
SEND FOR Dealers get our pro}- 


rhle proposition, 


FREE BOOK 


AMERICAN ROTARY TOOLS CO., 7“. 
44 Whitehall St. Dept. B3 N. ¥. City 

























Here’s 
AMERICA’S FINEST 
ELECTRIC LANTERN 


ee ey 








@ 2 lights on a double action 
switch. 800 ft. spot light from 
front reflector; broad flood- 
light from top. 

80 to 100 Hours Light from 
One 6-Volt Dry Battery 
The most powerful, serviceable 
electric lantern for all needs— 

fishing, camping, touring or home. 

6%” high. Unbreakable lens. At sport, 
hardware, electrical dealers or write. 
Delta Electric Co., Marion, ind. Dept. 400 









Kitincludesallma- 
terials for building 
hull, rigging, fit- 
tings also clear postpaid 
full-sized drawingsforyour 
choice Flying Cloud, Con- 
stitution or Spanish Galleon. 
Order now. Catalog lbc. 


ROY HANCOCK 
3238 Douglas A Ave., Portsmouth Va. 


AUTO COMPASS 


Have you ever taken the wrongroad 
and driven many miles before dis- 
covering your mistake? This new 
AIRPLANE TYPE AUTO COM- 
PASS constantly tells your direction 
of travel. Sticks to windshield. Base 
1%" diameter. ONLY $1.95 POST- 
PAID, including Compensator 
SATISFACTION GUARANTEED. 

a Re a dealer cannot 

ply you, order direct. 


_ Hull Mfg. Co. "Box 246-E, Warren, Ohio 


WOOD for HOMECRAFTERS! 


Save money on fancy native and beautiful for- 
eign veneers walnut burl, crotches, stump 
wood, gun stock blanks, etc. Also plywood and 
veneered panels. Free Catalogue. Special offers. 


$150 


Build a model like thia. 


HULL 








BUY DIRECT FROM MANUFACTURER 
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HOW TO GET CURRENT 
FOR ELECTROPLATING 


(Continued from page 63) 


a full-wave electro- 


step-down transformer, 
and suitable 


lytic rectifier, a voltmeter, a 
rheostat. 

A full-wave electrolytic rectifier is con- 
structed by securing two strips of aluminum 


and two strips of iron or lead to a wooden 
jar top (Fig. 12). The jar selected should be 
of glass, porcelain, or stone, and must have 
a capacity of 2 qt. for each ampere that 
passes through it. No sizes of the metal strips 
need be given other than that each should 
have an area of approximately 15 sq. in. to an 
ampere. Secure the metal strips to the wood 
with binding posts. Before assembling the 
top, paint it with asphaltum or acid-proof 
paint. Lead is preferred for the inside plates, 
but if not obtainable, iron will serve equally 

















Discarded chargers of the type formerly used 
for radio batteries are excellent for plating 


well. If iron plates are used, is advisable 
to lift the cover and plates from the solution 
when not in use. 

Prepare a saturated solution of water and 
ammonium phosphate, or water and borax. 
In mixing the solution, proceed slowly, dis- 
solving a little of the ammonium phosphate 
or borax at a time until the water will absorb 
no more. Fill the jar to within 2 in. of the 
top with the suiiad and set the wooden top 
in place. 


Before using the rectifier it will be neces- 


sary to “form” the plates by connecting a 

)-volt A.C. line to the posts attached to 
the aluminum strips. A 60-watt lamp must 
be connected in series with one of the line 
wires. The lamp will burn brightly at first, 
then gradually grow dimmer until there is 


a barely perceptible glow. At that point the 
rectifier is ready for use. 

The half-wave rectifier shown in the circuit 
of Fig. 3 is constructed similarly to the full- 
wave rectifier with the exception that there 
is only one aluminum plate and one lead or 
iron plate. The rectifier is “formed” by the 
same method outlined for the full-wave 
rectifier, the connections being made to the 
aluminum and lead or iron terminal posts. 

In order to understand the principle of the 
electrolytic rectifier, it is necessary to remem- 
ber that alternating current first flows in one 
direction through a circuit, then reverses and 
flows in the opposite direction. As indicated 
in Fig. 6, the current rises from zero potential 
at A to a maximum at point B, where it 
diminishes to zero potential at point C. Then 
it begins to flow in the opposite direction, 
rises to maximum potential at point D, and 
diminishes to zero potential at point E. This 
complete operation is called a cycle, and the 
number occurring in one second, usually 50 or 
60, is called the “frequency.” 

Since in electroplating the current must 
flow in one direction to cause the anode ma- 
terial to be deposited on the object being 
plated, it can be seen that if we attempt to 
plate with alternating current, both the plat- 
ing metal and the object to be plated will 
alternately act as the anode. Metal deposited 
from the original anode during half of the 
cycle will be carried (Continued on page 108) 





Nourishing Blood! 





How Amazing New Sea Plant from Pacific Ocean 
Feeds IODINE-STARVED GLANDS, Quickly Renews 
ENERGY, Builds Glorious NEW STRENGTH, 


_ ADDS 5 Lbs. in 1 Week or No Cost! 


Skinny, Weak. Nervous, 


Feed Strength-Building 


NATURAL IODINE + 
Glands for Avch, Red 



















and 
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; new hope and encouragement for thou- 

sands of tired, weak, worn out, haggard-looking 
| men and women whose energy and strength have 
| been apped by overwork and worry. who are 
| nervous, irritable, always half- sick and ailing. 

Science’ has at last placed its finger on one 

of the principal causes of this dangerous rur 

down condition, and provides the way for build- 

ing up and renewing a rich supply of red, nour 

ishing, strength-building blood “In most 

cases,’" agree many leading scientists and 

health authorities, ‘‘the cause of weakness 

nervousness, skinniness and poor blood may be 

traced directly and indirectly to MINERAL 

and IODINE-STARVED GLANDS. When 4 

these glands don’t work properly, all the food 7 . 

in the world can’t help you. It just isn’t turned b @ Every minute hundreds of 
into solid flesh, husky tireless strength, vibrant q arteries all over your body 
energy and the red blood supply that keeps you « 

rong and well. The inevitable result is, you A) carry blood to the muscles 

tay skinny, rundown, nervous, weak and y and nerves. This blood 
ailing. i a 

The most important gland—the one which must be rich in Natural 
ictually eager body weight and strength, and Ky Iodine and in minerals to 

ssures the utilization of nourishment—needs a . 

lefinite ration of iodine all the time—-NATU- ‘ nourish Starved Glands. 


IODIN E—not to be con 


RAL ASSIMILABLE 


fused with chemical iodides which often prove toxic Only 
when the system gets an adequate upply of iodine can you 
reculate metabolism—the body's process of converting di- 


gth and energy 

ncentrated and assimi- 
nized as the world’s 
contains 


gested food into firm flesh, new stren 

To get this vital_mineral in convenient, 
lable form, \take Seedo!l Kelpamalt—now 
richest source of this precious substanc 1,300 times 
more iodine than oysters, once conside seal the best source, 6 tablets 
alone contain more .N ATURAL IODINE than 486 Ibs. of spinach or 
1,387 lbs. of lettuce 


ACCEPT THIS STARTLING 
NO RISK OFFER! 
Your Money Back If Kelpamalt Does Not 


5. Make you Sleep 
ounder. 
















i. Improve appetite. 

2. Add at least 5 Ibs. of 
Good Solid Flesh. 

3. Strengthen Nerves. 


4. Banish Ordinary 
Stomach Trouble. 


Kelpamalt Zaz 


6. Give you new Strength, 
Energy and Endur- 
ance. 


7. Clear Up Skin. 














Try Seedol Kelpamalt for a single week and notice the diffe pene e. 

See flattering extra pounds appear in place of scrawny hollows. Notice 
how much better ad fe el, and if you don’t gain at least 5 lbs. in one 
week the trial is fr Your own doctor will approve this way. 100 
Jumbo size Seedol Ke »ipamalt Tablets—four to hve times the size of 
ordinary tablets—costs but a few cents a day to use. Get Seedol Kelp 
amait today. Seedo! Kelpamalt is sold at all good drug stores. If your 
dealer has not received his supply, send $1.00 for special intro- 
ductory size bottle of 65 tablets to the address below. 
@ Manufacturer's Note:—Inferior products, sold as kelp 
and malt preparations—in imitation of the genuine Seedol 
Kelpamalt are being offered as substitutes. The Kelpamalt 
Company will reward for information covering any case where 
an imitation product has been represented as the original 
Seedol Kelpamalt. Don't be fooled. Demand genuine Seedol 
Kelpamait Tablets. They are easily assimilated, do not upset 
stomach nor injure teeth. Results guaranteed or money back. 
WEB BRR eee eee ee ee eee ee 


- SPECIAL FREE OFFER ' 








i 

§ Write today for fascinating instructive 50-page booklet on How 
to Build strength, energy, cool, calm nerves and Add be. Guick- t 

8 \y. Mineral contents of Food and their effects on the human body. | 

§@ New facts about NATURAL IODINE, Standard weight and 
mea: 2,ent charts. Daily menus for weight a a as Absolutely 

t free rbligation. Kelpamalt Co., Dept. 995, 27-33 West 20th + 
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HIP MODEL FITTI 





Build the Great Republic 


fittings and blueprints for al! popular models. 
largest and finest line of fittings for sailing 

ships, battleships, destroyers, whalin 
ships, motor boats, Marblehead (50-800 na 
Class A racing yachts. Send 15c today for 
our illustrated catalog. 


A. J. FISHER 
Royal Oak, Mich. 


Construction sets, 
We manufacture the 






1002-2 Etowah Ave. 





Lower Power Bills 75% 
Reduee Fire Hazards 100% 





horsepower only 2 


or 

















All WITTE Diesel users report big savings and 
almost unbelievable economy. Fuel cost per 
cents per day. Streamline de- 
sign. Cash or liberal terms. Immediate Delivery. 


WITTE DIESEL LIGHTING PLANTS—A.C. 
for less than ONE CENT per KILOWATT. 


5228 Oakland Ave., 


ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED 
AIR PISTOL 


For Target & Small Game—Economicai-—Ac- 
curate Practical—Adjustable tog Amen: 








“= a r $1.75 
le "BO Single Shot 

» Shot BS Re eo velig Ais fe $7.50 —8 

Dealer or Direct—No licens equired—SA/ The On 

Genuine Compressed’ Air Pistols & Rifles a the Market. Full De- 

tails — Tar Fre Write Today for Introductory Offer. 

BENJAMI ‘AIR RIFLE CO., 653 N. B’way, St. Lows, Mo., U.S.A. 





BB Air Rifle $6.00—25 














D.C. Furnish Electric Light and Power 


WITTE ENGINE WORKS 
KANSAS CITY, MO. 
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NOW 


A Genuine 7-inch 


BLACK & 
DECKER 


ELECTRIC 
SANDER 


No. 17 
JUNIOR 


FOR ONLY 


THE NEW 7-INCH JUNIOR SANDER saves 
hours of slow, hard work with sandpaper, emery, 
files, etc. Makes quick work of such jobs as cleaning 
and smoothing wood or metal surfaces; removing 
paint and rust; grinding and smoothing welds and 
casting ridges; rubbing down new lacquer with felt 
rubbing pad; polishing metal, etc. Universal motor 
operates on A. C. or C. A great tool. A great 
value. Only $39.50. 


LOW-PRICED B. & D. DRILLS, TOO 
'4-INCH JUNIOR DRILL: (Illustrated). 


Drives twist drills for drilling up to '/)” holes 
in steel; augers for drilling up to 1” — in 
wood. Also drives Black & Decker Hole S Saws for 
cutting clean, round holes from °°,” to 3!” 

. diameter in any material 
a hacksaw will cut. Uni- 
versal Motor. ONLY 
$35.00. 


%4-INCH JUNIOR 
DRILL: Drives twist 
drills for drilling up to 
4” holes in metal; au- 
gers fer drilling up to 
' holes in wood. Also 
drives light wheels for 
grinding, buffing, polish- 
ing, et Universal 


Motor. ONLY $19.50. 





MAIL THE COUPON TODAY for Black 
& Decker Catalog and name of nearest 
dealer where you can see these and other 


Black & Decker tools. 


BLACK & DECKER 


World's Largest Manufacturer of 


PORTABLE ELECTRIC TOOLS 


MAIL FOR FREE CATALOG 






The Black & Decker Mfg. Co., 
811 Pennsylvania Ave., 
Towson, Md 


‘ 

Please send Free Catalog showing | 
Junior Sander, Drills and other tools, - 
and address of nearest B. & D. dealer. | 
Na mn@® «ccocccececcccccccceccccccccccceccccce< ; 


OcCUPAT ION coccccceccccccccose<c<e-------- 


Add ress---ccccccceccescce eeccecoeecesosooscece 





City o-~§ ta tecccccecccsess | 
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HOW TO GET CURRENT 
FOR ELECTROPLATING 


(Continued from page 107) 


back to it during the last half of the cycle, 
therefore none will be deposited. If a strip 
of aluminum and a strip of iron or lead are 
placed in a solution of ammonium phosphate 
or borax and connected to an alternating cur- 
rent line through a lamp or resistance, a film 
of oxide will form on the aluminum strip 
which will prevent the current from leaving 
the strip, yet allow it enter from an opposite 
direction. This principle is used in the full- 
wave rectifier. 

The half-wave rectifier, consisting of a 
single aluminum plate and one lead or iron 
plate, is so called because it will rectify only 
half of the cycle as in Fig. 7. 

When the full-wave rectifier is used in con- 
junction with a center-tapped, step-down 
transformer, both halves of the cycle are 
rectified, resulting in a pulsating direct current 
similar to Fig. 8. The current flows alter- 
nately from the lead plate to one of the 
aluminum plates, then from the lead plate 
to the other aluminum plate. From each 
aluminum plate the current flows through 
_ transformer secondary coils in an oppo- 
site direction to the center tap of the trans- 
coca, where it flows out to the anode of 
the plating tank in one direction (Fig. 4). 

Other rectifiers suitable for electroplating 
are the types used for charging radio bat- 
teries before the all-electric set made its 
debut. Among these are the kind that uses a 
gaseous bulb containing a plate and a fila- 
ment (Fig. 5); and the copper-oxide type, 
which consists of a series of specially treated 
copper plates. 

\ transformer for use with either the elec- 
trolytic rectifier (Fig. 4+) or the battery- 
charger type (Fig. 5) should have two 
secondary windings, each delivering 6, 8, and 
10 volts. Detailed instructions for making 
given next month. 


a transformer will be 


SOLDER COAT PROTECTS 
METAL FROM RUST 











USEFUI 


A metal object 


method of protecting any 
except aluminum trom rust 
a coating of solder or zinc. The 
solder or zinc can be heated in an iron ladle 
and the part to be coated, after being thor- 
] 
i 


cleaned, is thrust into it. Several! 


particles of zinc chloride or ammonium chlo- 
ride (sal ammonia laid on top of the molten 
metal will serve as a flux. The object can 
also be ‘dipped into “killed” acid or a solu- 
tion of zinc chloride before it is thrust into 
the solder. After taking it from the molten 
bath, throw the object on the bench or floor 
so the excess metal will be removed by the 


B. W. 


impact.—R. 















FOR LIGHT MOTORS, AUTOS, 
ACTION POINT OF TOOLS, 
HINGES, LOCKS, STOPPING RUST ON TOOLS, ETC. 


LUBRICATES—CLEANS—PREVENTS RUST 


NEW LIFE 








ASSEMBLING 


BIG MONEY 2 tone 
nth ICE BOATS! 


MOTOR 
SLEDS! 


1 —from Me ad's com- 


plete **« f "kits 
at amazing ‘a COs 
Ki-yaks: 3% sizes foi 


paddling or sailing 
Also outboard model 
Fast, seaworthy. Lift 





with one hand or take 
anywhere — or aut 

(Complete sail rig 
a few dollars extra.) 


PRICED LOW! 


PAY AS YOU BUILD 


Ideal for Christr WINTER 
SPORTS. Start now on your Ice Boa 
or Motor Sled and be ready for 
freeze or snow. New models, easy toa 
semble. Rush 10c for circulars and $6.00 
gift paddle offe ym WKi-yaks. Hurry 





RPAEAD GLIDERS 
1S S. MARKET ST. Dept. D-II CHICAGO. U.S.A. 
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$11.00 Buys “This q Tool Outfit 


aise miniat i vith this great 
little model maker “Nai iy for home repail Lathe sere 

ter sabre saw ander dise, circle aw. lathe tool set 
! Be and grinder ! Price, $11.00 or $12.00 
for FREE ATALOG. If dealer can 


pply you, ordet 


ir 


MODEL ‘irect. | Arcade Mf, 
ARCADE MAKER Vrevjort. Te 


SHIP MODELS 


The quick and easy road to 
p modeling is to get . 
f our accurate 















Flying Clouc 
Preston, t 
S. Texas, Wha 
and many ther 
finished hu anda - = eotetial 
materials and f wks, deadeyes, “anchors steerin gz 
wheels, gun ifeboats, et 64-page phot« pexepn od illu 
tra hee ey »kliet, de ne ent id upe 

fi t *t, hav 

ak 





Lowest Priced Full-Size Planer 


Lumber Yards, Sawmills, Contrac- 
tors, Cabinet and Pattern Shops, 
Blacksmiths and Industrial Plants: 
Here is the machine you've been waiting 
for. Production type THICKNESS P' R 
INTER, combined with SAW TABLE, 


Write for 
FREE catalog with ful! specifications, illustrations and low prices. 


BELSAW MACHINERY CO.,946A, Davidson Bidg., Kansas City, Mo. 
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RETURN OF THE ICE AGE 


(Continued from page 53) 


ward. The theory thus accounts for what 
actually occurred—and for what may occur 
again. 

Drayson estimated that the length of time 
required for this gradual sway of the earth’s 
axis to take place (from a minimum of twen- 
ty-three and one-half degrees to a maximum 
of thirty-five degrees) is about 15,878 years. 

Since our globe’s axis is now nearly at its 
minimum slant, we can, according to Dray- 
son’s theory, determine the time of the last 
glacial period by figuring backward to the 
last period of maximum inclination. 

We are now roughly at the year 2,000 A.D. 
—or at least we shall be in a single lifetime, 
a mere nothing in astronomical time inter- 
vals. Count backward 15,878 years and you 
arrive at 13,878 B.C. At this time, says Dray- 
son, the glacial period was in full swing in the 
Northern Hemisphere, and in the Southern, 
too, of course. 


N THIS far-away epoch, over 2,000,000 

square miles of Europe and _ 4,000,000 
square miles of North America were covered 
with a great sheet of ice, which was in some 
places over a mile thick. In New England, the 
glacier came as far south as Cape Cod, which 
was actually formed from the rocks and soil 
pushed ahead of the ice wall. This is also true 
of the Dongan Hills, on Staten Island, New 
York City. 

The southern edge of the ice extended west- 
ward along the border of New York State, 
across northern Ohio, and as far south as the 
present site of Indianapolis. In Europe, it 
covered the British Isles, and parts of Ger- 
many and Russia. If Drayson’s theory is cor- 
rect, we may expect that many future cities 
of North America and Northern Europe will 
again be obliterated by the oncoming ice when 
the next glacial age reaches its peak at about 
the year 18,000 A.D. 


TOOTH-STAINING WATER 
CLEARED BY FILTERING 


FLuorIDE, a chemical compound that dis- 
colors teeth and is found in some city water 
supplies, can be removed by filtering the 
drinking water through a new material called 
“‘defluorite,”’ states a recent report of the Kan- 
sas State Board of Health. Field tests were 
made in Chepota, Kans., a town whose chil- 
dren have discolored, black or brown teeth 
from drinking fluoride-containing water from 
the city reservoir. By filtering and refiltering 
the water through the defluorite material, it 
is stated, all traces of the discoloring chemical 
can be removed without impairing the taste. 


REAMED ORANGE JUICE 
HAS MOST VITAMINS 


To optTatn the highest possible vitamin con- 
tent, orange juice should be extracted by ream- 
ing rather than by merely squeezing the fruit, 
according to a recent report of citrus-fruit 
research. Reaming the orange down to the al- 
bedo, or white layer of orange skin, the report 
states, ruptures the juice sacs and produces a 
juice ten percent richer in vitamin C than that 
extracted by squeezing. 


FIND ACID IN SPINACH 
HARMS CALCIUM DIET 


_ Goop news for many children is contained 
in the recent announcement by Michigan sci- 
entists that spinach is not as good a health- 
building food as has formerly been thought. 
Spinach, the statement explains, contains ox- 
alic acid, a chemical which affects the needed 
calcium in the diet, turning a part of it into 
a form which the body is unable to use. This 
offsets some of the vegetable’s beneficial ef- 
fects. 





FREE! 


The greatest collection of radio values 
ever sandwiched between two covers= 
everything in radio for the ‘““Ham”’= the 
Experimenter =the “‘DX” fan= the Serv- 
iceman=— the Set Builder. 


SEND FOR IT 

The Blue Ribbon Catalog is worth 
many, many $$$$$ to you. It will 
repay you many times over for the 
slight trouble you incur when you 
mail your name in— it will save you 
countless hours of ‘‘shopping 
around” for the parts you need—for 
the S. W. receiver you want—for the 
electrical appliance you must have. 
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WHOLESALE RADIO SERVIC 
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$42 £ FOROHAM RO ® 


Useful and Inexpensive to Build 
20 prize-winning projects for you 
to choose from. Kayak canoe, Mod- 
ern End Table, Portable Bar, Bridge 
Table with inlaid top, Modernistic 
Clock and 15 others. Some simple, 
can be built with hand tools—others 
more challenging to your skill. All 4 
are included in the Free Project 4% 
Service of the famous CASCO heat- 
proof, waterproof glue. 


Here’s How You Get FREE Plans 
First, mail coupon below. You get, 
by return mail, free folder fully de- 
scribing these 20 interesting and 
useful projects. Select the project 
you want tomake NOW. Then buy 
a 25c (or larger) can of CASCO. @e 
Mark your choice project on the ~ 
greenticket incan. That entitles you to FREE plans. 
Noextras. Plans come complete, with exact working 
directions and list of materia!s needed. This FREE 
Project Service is designed for YOU. Take advantage 
of it. Fillout this coupon and get your can of CASCO 
today! Hardware, Paint, Lumber Dealers sell CASCO. 
Stick this coupon 


: \ FRE on penny post- 

\ \ card. It will bring you folder that 

\ xJ \\ describes 20 CASCO Prize Projects. 
4] CASEIN COMPANY OF AMERICA, Inc. 


350 Madison Av., Dept. PS1136, New York, N.Y. 
Please send folder about FREE Project Service. 
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hen answering advertisements in this magazine. 


TWENTY FOUR HOUR SHIPMENTS 


The five warehouses of Wholesale 
Radio Service Co., Inc., are jammed 
with radio bargains—the Blue Ribbon 
Catalog will tell you of them—More 
than 50.000 items listed—2,500 il- 


lustrations—over 150 pages. 


OPPORTUNITY 
Don’t pass up this opportunity to se- 
cure YOUR free copy! Mail the cou- 
pon TODAY. REMEMBER—This 
WHOLESALE RADIO SERVICE CO.’s 
GREATEST “VALUE GIVING” CAT- 
ALOG. 


. 
Is 


Wholesale Radio Service Co., Inc. 
100 Sixth Avenue, 
New York, N. Y. 


RUSH me the free 1937 BLUE RIBBON 
CATALOG No. 65-L9 


L OW COST POW ER 


K RW—FORD V-8 UNIT 









Here’s dependable, low-cost power up to 
60 H.P.—complete, compact, portable. 
Ideal for welders, compressors, hoists, 
pumps, amusement devices, well drillers, 
agricultural and contractors’ equipment, 
etc. For complete information, prices 
and data showing how a K W Unit 
will pay for itself out of savings in a 
few weeks, write us or see your local 
Ford Dealer. 

ALSO K R W ELECTRIC PLANTS 


110 or 220 volts 

KW. Available 
also in same frame 
to produce single 
phase, three phase 
or direct current 
and also as an ar 
welder, plating dy- 
namo or with pulley 
for power take-off. 
Speed 1800 R.P.M. 
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WE OFFER INVENTORS 
RESPONSIBLE, SEASONED 
PATENT ADVICE 


c 


in obtaining all classes of pat- 
ents, trademarks and copyrights, 
We have served tens of thou- 
sands of inventors. Our clients 


include many National 


A. Snow & Co, 
Patent Attorneys, are specialists 
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MORE $5 PRIZE WINNERS 


Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 

ConTEST RULES 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We a'so want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 





OTHER HOME STUDIES 
HELPED THIS LAWYER 


At the 
year ol 
Three years later, 


age of fourteen, during the last 
grade school, I went to work. 
I was in the electrical 


trade and getting the technical side of 
electrical engineering at night school. 
Perhaps I was more ambitious than 
some boys of seventeen but I was not 
satisfied with just learning about elec- 


tricity and nothing else. I subscribed for 
a course in chemistry and chemical engi- 
neering and I realize now that there was 
where I made my real start. It was not 
simply what I learned but the fact that 
I learned to teach myself from books. 
Today, I can qualify in fourteen different 
trades and professions. 

When I was twenty-eight, I got the idea 
of studying law but it was three months 
before I could figure out how, because I 
could not attend a law school or university. 
Yet I did study law, pass the Bar exami- 
nations and today have a successful prac- 
tice . thanks to home study. The only 
help I received was the loan of the neces- 


sary law books from attorney friends of 
mine. In fact, every one discouraged the 
idea; did not think I could accomplish 
such a great undertaking by myself. 


MoNTHLY when unswering 





HOME-STUDY 


BUSINESS TRAINING 


Your opportunity can never be bigger than your 
preparation. Prepare now and reap the rewards in 
earlier and larger success. Free 64-Page Books Tell 
How. Write now for book you want, or mail coupon 
with your name and address in margin doday. 


O Business Mém’t 

O Business Corres. 

O Credit and Collection 
Correspondence 

O Modern Foremanship 

O Personnel Mgm't 

O Expert Bookkeeping 

OC. P. A. Coaching 

O Rail. Station Mgm’t O Business English 

O Paper Salesmanship  O Effective Speaking 


LASALLE EXTENSION UNIVERSITY 
Dept. 11: 1183- >_> _Chicago_ 


| EARN MECHANICAL DENTISTRY 


O Higher Accountancy 
O Mod, Salesmanship 
O Traffic Management 
O Law: Degree of LL.B. 
O Commercial Law 

O Industrial Mgm’t 

O Banking and Finance 
O Stenotypy 











Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money- -making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school. Practical, indi- 
vidual trz roy’ Easy terms. Em mploy- 
ment Service. Write TODAY for FREE 
CATALOG R and TRIAL OFFER. 

New York School of Mechani 
127 W. 31 Street, New York, N.Y. 














3001 Michigan Ave.. 





advertisements in this magazine 







Splendid opportunities. Prepare quickly in spare time. 
Easy method. No previous ex mce necessary, 
sufficient. Many earn while 
learning. Send ee free booklet peeeruaties in Modern 
Photography’’, particulars and requirement: 
AMERICAN SCHOOL ¢ OF PHOTOGRA PHY 
3601 Michigan Ave. Dept. 1368 Chicago, Ulinois 











MAKE $50 TO $100 A WEEK! 
Many of our successful students are now mak- 
ing big money. Our simple methods make it 


fun to learn Commercial Art, Cartooning and 
Designing at home in spare time. New low 
tuition rate. Write for big free ie : — 


and Profit,’’ today. 8S 
te a ar SCHOOL OF - 
N. W.. WASHINGTON, D. | 


for Pleasure 
STUDIO 1311, 
1115—1t5TH 'sT.. 


CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com 
mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 




















Learn 







Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—“‘Win Success in Advertising’’, and full 
particulars. No obligation. 

Page-Davis School of Advertising 
Dept. 1368, Chic ago, — 


oyECTION 











Learn in Los Angeles. Practical instruc 

tion. Newest equipment. Master training 
courses. 30,000 graduates. Earn room and 
board while learning. Coach R. R. fare al 
lowed to L. A. Send coupon for Catalog 


§ Dept. PSR-11, 4000 S. Figueroa St 
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Pay Your Tuition 





OPPORTUNITIES - 


for the Radio 
Trained Man 


Don’t be an untrained man. Let me show you how to get your start 
in Radio—a fast growing, live money-making industry. 

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or 
Service and Installation Work—Broadcasting Station Operator—Wire- 
less Operator on a Ship or Airplane, Talking Picture or Sound Work— 
HUNDREDS OF OPPORTUNITIES for a real future in Radio! 


12 Weeks of Shop Training 


After Graduation 













We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound equip- 
ment—on scores of modern Radio Receivers, actual Broadcasting equipment, Television apparatus, 






Talking Picture and Sound Reproduction equipment, Code and Telegraph equipment, etc. You don’t & 
need advanced education or previous experience. We give you—RIGHT HERE IN THE COYNE x 
SHOPS—the actual practice and experience you'll need for your start in this great field. And because we 
cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks. 


Mail coupon for all facts about my school and training methods. 


TELEVISION a7@ TALKING PICTURES 


Television is sure to come as a commercial industry. Whether this year or later, it will offer 
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles, 
and work on actual Television equipment. Talking Picture and Public Address Systems offer 
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex- 
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at 
COYNE on actual Talking Picture and Sound Reproduction equipment. 


ARRANGE TO FINANCE 
YOUR TUITION 


Mail the Coupon below and I'll tell you about my finance plan 
which has enabled hundreds of others to get Coyne training with 
very little money. On this plan you can get your training first, 
then take 18 months to complete your small monthly tuition 
payments starting 5 months after you begin training. Not a 
home study course. 

Mail the coupon for all details of this ‘‘Pay Tuition after Grad- 
uation Plan.” 


ELECTRIC REFRIGERATION—AIR 
CONDITIONING—DIESEL ENGINES 


To make your training more valuable, I include—at no extra 
cost additional instruction in Electric Refrigeration, Air Con- 
ditioning and Diesel Engines, taught you by personal instruction 
and actual work on real equipment. 


PRACTICAL WORK 


Talking Picture and Sound equipment. You learn Wireless Oper- 
ating on Actual Code Practice apparatus. We don’t waste time 
on useless theory. We give you the practical training you’ll need for 
your start in Radio—in 12 short weeks. If you desire code, this 
requires additional time for which there is no extra charge. 






MANY EARN WHILE LEARNING 
% ' If you need part-time work to help pay 
si living expenses while at school, tell us 
your problems and we may be able to 
help you as we have hundreds of other 
students. Then, after you graduate, our 


Free Employment Department will give 
you life-time employment service. Every 
Coyne graduate also receives a Life 
Scholarship, with free technical and busi- 
ness service and privilege of review at any 
time without additional tuition charge. 


Mail Coupon Today for All the Facts 


ee A A SS EE Re ee SS ER GML BERR Se os 
H. C. LEWIS, President 





At COYNE in Chicago ! Radio Division, Coyne Electrical School 
ACTUAL, PRACTICAL WORK. You build and service radio sets. | SOOS. Paulina St., Dept. 86-4H, Chicago, 111 
You get training on real Broadcasting equipment. You construct § Dear Mr per ee Se q dg aye R dic —_— ao 
Television Receiving Sets and actually transmit your own Tele- detain of & peta AEH pas i. - 18 addi “we al gt wane 
vision images over our Television equipment. You work on real § details of your tuition offer, including additional instruction in 
f Electric Refrigeration, Air Conditioning and Diesel Training 
H.C. LEWIS, Pres. RADIO DIVISION Founded 1899 : and your ‘‘Pay After Graduation’”’ offer. 
a De a a a ee eer 
Coyne Electrical School | 
e TO sist snp sa ad aa con ta aa ET 
500 S. Paulina St., Dept. 86-4H, Chicago, Ill. I 
See Ce iccccsnnansnenicaansanindauh tik a ticicitetiitbicenen 
Please mention Poputar SctENcE MontuLy when answering advertisements in this magazine. 111 
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MECHANICAL 
ENGINEERING 


—A Field with a Future 


This I. C.S. Course has meant 
advancement to hundreds of 
ambitious mechanics, drafts- 
men, blacksmiths, foundrymen, 
patternmakers, apprentices. 
and mechanical engineers. You, 
too, will find that enrolling for 
an I. C. S. Course is an invest- 
ment in a Bigger Future. Use 
the coupon! 


ELECTRICAL ENGINEERING 


—A Great Industry with a 


Great Future 


The new I.C.S. Course in Elec- 
trical Engineering covers this 
fascinating field thoroughly. If 
you are just starting or are on 
the way to a real paying posi- 
tion in this industry, this course brings the 
knowledge necessary for advancement. 


DIESEL POWER 


A Coming American 
Industry 








The internal-com- 
bustion engine 
represents man’s 
supreme triumph 
of machine power. 
Diesel engineers are in great demand. Many 
are acquiring necessary knowledge through 
spare-time study of this modern I. C. S. Course 
on Diesel engines. Free bookletl 


AUTOMOBILE EXPERTS 


are always in demand 


The rapid progress in manufac- 
ture and service of the modern 
automobile brings new oppor- 
tunities to thousands of ambi- 
tious and forward-looking men. 
There's always a demand for \ 
trained men. The new I. C. 5S. 
Automobile Course will make 
you a trained man! The time 
to act is now. Use the coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7698-H. SCRANTON, PENNA, 
Without obligation, send me full informa- 
tion on subject checked below: 
Mechanical Engineering 
Electrical Engineering 
| Diesel Power [| Automobile Course 
Architecture ()Drafting [j Accounting 
Concrete Construction [ |Good English 
|Reading Shop Bluepr ints| Salesmanship 
Civil Engineering Advertising 
Gas Engine Operating Show Card Lettering 
Radio Civil Service 
Refrigeration High School Subjects 
Chemistry Air Conditioning 
Highway Engineering Inventing and Patenting 
LJPoultry Farming )Aviation Engines 
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Address 











EARN WHILE LEARNING 
AT HOME 


Train for Good Pay Spare- 
Time and Full-Time Jobs 
under Factory Engineers 
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RADIO AND TELEVISION INSTITUTE, inc. 
2150 Lawrence Ave., Dept. 208, CHICAGO, ILL. 
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Secrets of Success 


In the beginning, I wanted to find out 
what advantage those who could go to law 
school would have over my method of 
study. Later on in the practice of law, I 
found they had none. In fact, I found 
that my method was equal or better than 
a course in law school, as far as the law 
was concerned, although much more diffi- | 
cult. 

The Bar examination in my State is 
known to be as hard to pass as any in the 
country. I also discovered that because 
I did not have a high school diploma, I 
had to pass a pre-legal examination before 
I could take the Bar examination. So I 
went to work, using every possible spare 
minute for two years and three months. 
With hardly a day off and with no help 
from anyone, I stayed at it until I knew 
I was ready. I passed the Bar examination 
and received my license. 

I am now actively practicing law and 
one of the interesting things about it is 
that my other home studies, which have 
given me technical knowledge, have been 
most helpful. 

Personally, I do not think that I have 
accomplished anything which any other 
person could not do. People can accom- 
plish anything they wish if they will just 
put forth the necessary energy. The basis 
of my own accomplishments was the train- 
ing I received in the study of correspond- 
the training to teach myself. 
Higginsville, Mo. 


ence courses; 


—A.J.B., 





AGE HAS NO BEARING 
ON HOME STUDY 


I retired from the Medical Corps of the 


U.S. Army after thirty-eight years’ serv- 
ice, through all grades from First Lieu- 
tenant to Colonel. Nearly eight years of 


that time were spent in the Philippine Is- 
lands in three tours. I also made a trip 
Cuba and during the World War I 
commanded Mars Hospital Center, one 
the largest in France. 

I am thoroughly sold on home study 
and in the belief that perhaps the experi- 
ences of an old man might help some of 


to 


of 


the youngsters over a long and difficult 
trail, I am submitting herewith “What 
Home Study Has Meant to Me” 


Only a comparatively few years ago, it 
was generally accepted that if one had 
finished a high school course, or particu- 


larly if he had graduated from college, 
his study for life had been completed. 
But more recent years have changed this 
view and it is now generally conceded 


that if a man is to keep along with the 
developments of his calling, he must study 


more or less constantly. As most of us 
must devote the major part of our time 
to the prosaic routine of earning a living, 


there is not much opportunity to return 


to the institutions of learning to get the 
necessary refresher courses, and it is in 
this field of assisting the ambitious stu- 
dents who cannot leave their work, that 


home study has proved so valuable. 

Much of this work can be done on one’s 
own initiative but there is no doubt that 
the stimulus of a course of study care- 
fully prepared by experts is much more 
efficient and satisfactory, 




















Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”” gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWords and requirements 
soct® American Institute, Dept. 1368 
3601 Michigan Avenue, Chicago, i. 


PAY Develop your ability with personal 

instruction from an internationally- 
WE LL successful method of drawing and 
creating ideas makes it easy to at- 


known cartoonist. His exclusive, 
Write for details of this exceptional home- 





tain success. 

study course 
NATIONAL SCHOOL OF CARTOONING 

437-A Penton Bidg., Cleveland, Ohio 


REAL JOBS OPEN 


Auto, Diesel and Aviation Mechanics— 
General Electricity, Welding— 
Step into Big Pay. Earn $35 to 375 a week. Learn in a 
few weeks. New practical shop plan. Work with real tools 
. on real equipment. Write school nearest you 
today for Big Free Opportunity Book and Special 
Low Tuition Offer. Specify courses interested in 


cSWEENY SCHOOLS, Dept. 6-35 
Detroit, | Mich. » or Kansas City, Mo. 


Follow This Man 


Secret Service Operator No. 38 is on 
the job! panning down Counterfeit 
Gene. Tell- oo finger prints in mur- 


ered Le cnateash Mystery. 


Free 2 oprster No. Sirmote 


tor No. 38 made 
chief. Write for tt. 
Earna Qaguler Monthly Salary 
YOU can become a Finger Print Ex- 
per tt at home, in spare time. Write 
r details if 17 or over. 
Institute of Applied Science 
192 nmnysice Ave. 
Dept. 1368 


iy . : Chicago, Il. 
ENGINEERING? YEARS 
B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn board. Low 


tuition. Preparatory Department. Enter Dec., 
March, June, Seot 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 


RADIO 


ENGINEERING. 


aviation and police radio, 
and telephony, Merse telegraphy 
taught thoroughly Engineering 
duration equivalent to three years 
School established . All expenses 



























DEGREE IN 










servicing, marine 
and rail- 
course of 
of college 
low 


broadeasting, 
radio telegraphy 
Way accountin 
nine months’ 
radio work 


log free. 
Dodge’ s | Institute, Nye St., Valparaiso, Indiana 


1874 


chair 
rattan, 
Cotton, 


and weaving materials, 
basketry materia!ls—reed, 
grass, rush, fibre. Leathercraft. 
1, Warp. 
Send 10c for Catalog. Instructions free. 
AMERICAN REEDCRAFT CORPORATION 
Dept. P. S. 130 Beekman Street New York City 


ITO = MECHANICS 


Caning 
lrames, 


raffia, 
Yarn, 














& WELDERS 


Auto Mechanics and Welders 8 are in big 

demand. Complete courses in a + 

and acetone welding, metal fin- 

ishing, boc and fender bumping, 

spray painting and collision'wor 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave. , Detroit, Mich. 


LEARN THE 
THEATRE BUSINESS 


in Theatre ' Man 
e Advertising an 
pp tunities for men 
, Place 

Low 
‘atalog. 
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THEATRE INSTITUTE 
375 Washington St., Elmira, New York 
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/DON’T COPY - LEARN TO ORCIRATE! 
RAYE BURNS will teach you HOW to x. 85 
SELL! Course has 26 lessons and 600 illustrations. 
Send name and address for free detatls. Onty.- 


ORIGINAL CARTOONS at home that you => 
RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Ohio 
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the answer 


marry—must 
the facts. A good 
job and a _ good 
salary are essen- 
tial to happy mar- 
ried life. ‘‘Busi- 
ech” TRAIN- 
3 ING can qualify you 
or BOTH! Newer, quicker, simpler business 
training that trains you AT HOME in a fraction 
of the time and at % the usual cost. ‘Shortcut’ 
your way to success. FREE book tells how. 
Write name and address in margin of this ad 
and mail TODAY for your copy. Act now! 
She’s sure to say “yes”? to a successful man. 


INSTITUTE OF BUSINESS TECHNOLOGY 
Dept. AT-411 Chattanogga, Tenn. 









To 
make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Fasy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS AND 
MATERIALS INCLUDED 
WITH COURSE. Low tui- 


tion. Easy terms. Write for 
FREF BOOK about this 
mone making profession 


s not affected by ma- 
chine age 

McCarrie School of Mechanical 
_207 N. Broad St. Dept. 639 


BIG PAY in AVIATION 
Train WOW 


AT LINCOLN 


Thousands of new jobs in aviation. Facto- 
ries working night and day building new 
planes. Airlines adding millions of miles to 
flight schedules. Thousands of newly trained 
men needed. Train now at LINCOLN, ‘‘World’s 
test Known Aviation School’’ for big pay success. 
lraining forGovernment Pilot's License or Gov- 
ernment Airplane and Engine Mechanic's Li- 
cense. Now in26th year, l6yearsteaching av iation. 
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Write at once for Free 
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ey-Making Plan. 100°) Profit ! 
C. M. Cleary, Dept. 42, 303 W. Monroe St., Chicago 
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for MEN OF CHARACTER 


Over $1,600 per month earned by California man. Over 
$400 a week by Georgia man, $1,000 in a month by Dela- 
ware man. Exclusive franchises available for an invention 
expected to replace a multi-million doliar industry. Costly 
work formerly “sent out’’ by business men now done by 
themselves at cost as low as 2% of what is ordinarily paid. 
Portfolio of testimonials from America’s leading firms. 
A size for every firm—large or small. Install on free trial. 
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ex- 
perience necessary. We 
teach you quickly by 
our Simplified Motion 
Picture method. You earn 
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while you learn. Write to- Qw cAt 


day for full particulars and Free Illustrated Booklet. 


JOHNSTONE-HOWELL Company, Limited, 1205 
Bay Street, Toronto, Canada. Dept. J 


gtx. J 


Learn Profitable Profession 
in QO days at Home 


, Salaries of Men and Women in the fascinating pro- 
\ fession of Swedish Massage run as high as $40 to 
$70 per week but many prefer to open their own of - 
fices. Large incomes from tors, hospitals, sani- 
f tariums, clubs and private patients come to those 
who qualify through our training. Reduc- 
ing alone offers rich rewards for special- 
ists. Anatomy charts and supplies are 
*% givenwithour course. Write for details 
*_ National Coliege of Massage & 
Physio - ma N. Ashiand 
Avenue, Dept. 870, Chicago, Ill. 
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Secrets of Success 


My own experience in the field of home 
study and correspondence courses has 
been quite extensive. Soon after gradu- 
ating in medicine I felt the need of a 
knowledge of German and undertook a 
correspondence course in which a phono- 
graph was used. This I found of great 
value and later I bought the Spanish 
course from the same school as a knowl- 
edge of that language was helpful while 
inthe Philippines. French, acquired large- 
ly through the use of the phonograph, was 
most useful to me during the War. 

Some years ago while in charge of a 
hospital in a western city there was com- 
paratively little to do in the severe win- 
ters, and a better knowledge of chemistry 
was desirable. For some time I worked 
at this alone but so much time was con- 
sumed in searching literature for the ma- 
terial I needed, that I again registered 
with the same school for their course in 
chemistry. Here I found what I had been 
in search of, as in one little booklet was 
collected much of the material that I had 
hunted unsuccessfully for over a consider- 
able time. This course also proved of 
great value to me. 

We are likely to think of students as 
youthful, and so most of them are, as we 
see them in the great institutions of learn- 
ing. But back in the quiet of thousands 
of homes men and women are intensively 
perusing interesting and valuable courses 
of mental training, and age has no bear- 
ing on this study. 

After retirement from active life, this 
form of study offers much to compensate 
for the loss of accustomed occupation. 
The writer has retired but much time is 
filled in writing popular and technical ar- 
ticles, and in teaching. In this work the 
need of illustration is frequently urgent. 
It was both difficult and expensive to have 
an artist make these drawings, so I 
searched the columns of POPULAR 
SCIENCE, of which I have been a reader 
many years, and enrolled in an art school 
besides buying two sets of art lessons. 

This study has developed an entirely 
unsuspected latent talent for drawing, and 
has enabled me to do my own illustrating. 
It has also proved of great value in rapid- 
ly illustrating on the blackboard portions 
of lectures to my students. As I have 
been fairly successful in the marketing of 
the articles mentioned, I feel that the 
home study and especially the assistance 
of correspondence courses have contrib- 
uted much to this success. 

These are only illustrations of life-long 
utilization of home study opportunities. 
If one wishes to improve or excell along 
any line, and cannot get the necessary 
personal instruction, I know of no better 
way than to utilize correspondence teach- 
ing and home study. The chances are that 
he will find exactly what he needs in this 
varied and valuable field of education. 

—G.A.S., Berkeley, Calif. 





IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to 
$15.00 a week in your spare time by taking 
orders for PorpuLAR ScrENCE MOoNTHLY from 
your friends. No selling required. Turn extra 
hours into extra dollars. 
PULAR SCIENCE MONTHLY 
New York, N. Y¥. 
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One of America’s best paying professions 
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These Are 


OPPORTUNITY DAYS 
for the Trained ACCOUNTANT! 


V ITH new state and federal legislation 
requiring more accurate accounting from 
businesses than ever before, the trained ac- 
countant is certainly a man to be envied. Much 
in demand, member of ‘‘America’s best-paid 
profession,”’ an important figure in affairs, he is 
one of the most influential and mecessary in- 
dividuals in the whole business scheme! 

His is a profession YOU may be considering 
at this moment. Ifso, don’t fail also to consider 
critically how, when, and from whom you will 
secure your Higher Accountancy training. 
Consider particularly LaSalle’s record of more 
than 500,000 Accountancy-trained men and 
women during the past twenty-seven years—a 
record unequaled by any other educational 
institution in the world! 


Remember, too, how numerous are the avail- 
able accountancy schools and courses in the 
country. Yet, despite this fact, one-tenth of 
all C. P. A.’s in the United States have been 
trained or coached by LaSalle. 


As to the training itself, you will find it 
absolutely complete; from Elements through to 
Accounting Systems, and a choice of twelve 
post-graduate electives, including C. P. A. 
Coaching that qualifies you thoroughly. 

Spare-time study does it all! No interference 
with your present work—no expensive resident- 
school costs—and a careful analysis of thou- 
sands of student histories reveals that many 
have realized, in increased later earnings, as 
high as $50 returns on every hour devoted to 
such study. 


If you are actually in earnest—are willing to 
work devotedly for your future success, look 
into this subject carefully, thoughtfully, and 
from every angle. Full information and a 64- 
page survey of this opportunity field will be 
sent you on request. 


Sign and mail coupon for complete details 


LaSalle Extension University 
Dept. 1183-HR Chicago ff 


Kindly tell me more about the present 

opportunities in Accounting and how 

your training can help me grasp them. 

Also send me—free—your booklet on 

: Accountancy, the Profession That 
ays.”” 


(] Higher Accountancy 
Other LaSalle Opportunities: 


If more interested in one of the fields 
indicated below, check and mail now. 


O Expert Bookkeeping 
OC. P. A. Coaching 
Oo Business English 

0 Stenotypy 







(C0 Business Management 
) Modern Salesmanship 
[) Law—Degree of LL. B,. 
() Commercial Law 
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WELL, your boss thinks of you in terms 
of so much a week! You are worth this 
or that to him. How much you are worth 
You decide the 


amount chiefly by your ability — by your 


depends upon— YOU! 


training. Why not increase the amount 
by increasing your training? Thousands 
of men have done it by spare-time study 
of I.C.S. Courses. 
earn more money. Mail the coupon. 


You are invited to 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7697-H, Scranton, Penna. 
Without cost or obligation, please send me a copy of 
ir booklet, ““‘Who Wins and Why,’’ and full particulars 
about the subject before which I have marked X 
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ERE are four sug- 
gestions for making 
attractive small 
doors for cupboards, cabi- 
nets, and various types of 
what is usually referred to as “built-in” fur- 
niture—pieces made to fit a certain place 
Flat doors, hung flush, have no dust-catch- 
ing projections like the ordinary paneled 
variety. They may be cut from 13/16-in. 
five-ply wood or framed together and sheathed 
with thin plywood, glued and bradded on. 
Paneled doors already in use can often be 
sheathed over in the same way. A striped or 
stenciled border takes away the severity of 
the plain surfaces. Decalcomanias or trans- 
fers also can be used as decorations. 
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ZA 


"3" STOCK, 
. HALF-LAPPED 


F lat, Flush Doors 


By hanging your doors flush, all | 
dust-catching projections may be | 
| eliminated. The severity of the 

plain surface is broken by borders | 




















FOR BUILT-IN FURNITURE 
By 


Leslie Kinning 
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An antique corner cup- 
board of unusual icharm ts 
pictured in one, of the 
drawings. The lower doors 
consist of boards’ of ran- 
dom widths screwed to cleats. The! wood is 
“checked” by slashing it with a V-chisel. The 
screws in the lower doors should be! counter- 
sunk and hidden with plugs projecting 4% in. 
After the cupboard is enameled, paint of a 
contrasting color is rubbed into the checks, 
and then rubbed off the surface with a cloth. 

Half spindles can be used to make a door 
of Spanish or Italian design. In orde# to clean 
the glass, it should be mounted in a separate 
frame held in the rabbet with turn; buttons 

Lip doors, shown in the lower right-hand 
corner, do not need close fitting. The sheathing 
projects %4 in, all around, hiding the joints. 





PROJECTING % 






































































Random-width boards screwed to cleats form 
the lower doors of this corner cupboard. The 
wood is slashed with a V-chisel, and paint of 
a contrasting color is rubbed in the checks 
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FRAME 
Jutned shen nr 
At7z4 = 
FLATTEN BARS ON #1 I""3" 
SIDE TOWARD GLASS ~~ FRAME USE DOWELED, MORTISE-AND-TENONED, 
TO MAKE THEM SOMEWHAT OR HALF-LAPPED CORNER JOINTS... 





MORE THAN HALF-ROUND... 
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TRAPPING COSMIC RAYS 
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(Continued from page 


Texas plains, making tests in a raging blizzard 
among the Rockies, lowering lead-lined boxes 
of instruments into the water of snow-fed 
lakes in the Sierras, he followed one clew aft- 
er another. The mystery rays, he found, 
could penetrate the equivalent of seventy- 
three feet of water. Using this as the basis 
of computations, he calculated the wave 
length of a cosmic ray is approximately 10,- 
000,000 times shorter than that of light. It 
would take a billion such wave lengths to 
equal the thickness of one cigarette paper! 

Four years ago, Dr. Compton organized an 
international survey in which coordinated ex- 
peditions made studies in all parts of the 
world. Later, automatic instruments circled 
the globe on steamers, recording cosmic ra- 
diation. And, recently, gigantic balloons, here 
and abroad, have carried scientists to the roof 
of our atmosphere where their instruments 
obtained additional data. 


N INNOVATION in high-altitude re- 
search started a few weeks ago in Texas. 
Dr. Millikan, still plumbing the upper sky 
with sounding balloons, began releasing tan- 
dem gas bags. Four or more of these strung 


together carry self-recording instruments 
to a height of from seventeen to twenty 
miles. Designed by Dr. Victor Neher, one of 


Dr. Millikan’s assistants at the California In- 
stitute of Technicology in Pasadena, the com- 
pact instruments include a clock, a camera, 
a cosmic-ray electroscope, a thermometer, and 
a barometer. Their total weight is only two 
pounds. In the thin air at the top of the ascent, 
the balloons burst and the instruments float 
to earth by parachute. 

To get above the lower layers of the at- 
mosphere, an expedition recently carried tons 
of equipment across deserts and rivers and 
mountains from Pasadena to Pike’s Peak in 
the Rockies. Heading this scientific trek was 
Dr. Carl D. Anderson, noted for his discovery 
of the positrons, one of the invisible “build- 
ing bricks” of which all matter is composed. 
At the top of the Colorado mountain, Dr. 
\nderson assembled his apparatus and snapped 
some of the most amazing pictures ever taken. 
They showed the flying fragments of an 
atom shattered by cosmic rays! 

\t the California Institute of Technicology 
laboratory, this research worker took eleven 
other pictures showing the same thing. The 
dream of the Dark Ages—the transmutation 
of metals—was actually taking place before 
the lens of his camera. 

As everyone knows, particles of the dif- 
ferent elements are composed of billions of 
molecules which are, in turn, composed of 
atoms, or groups of electrons clustered about 
a positive core, or nuc In any one ele- 
ment, such as lead, every utom has a certain 
number of electrons. If it loses or gains a 
single one, the atom is so modified that it is 
no longer lead but becomes some other ele- 
ment. So, when the cosmic ray blasts elec- 
trons from the atoms of one element, it 


changes these atoms into another element. 
A EFFECTED at present, this change is 

only temporary since the lead immedi- 
ately begins to expel other electrons and to 
rearrange those left behind, so that each atom 
again contains just the right number. At some 
future day, however, science may learn how 
to make the transformation permanent and 
so harness cosmic rays to the work of pro- 
ducing elements at will. 

Just as sensational another discovery 
made at the California laboratory—the crea- 
tion of tangible matter out of light and cos- 
mic rays! 

Some years ago, two scientists in the Cav- 
endish Laboratory, at Cambridge University, 
England, proposed (Continued on page 116) 
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Give Me 5 Hours 
and ’LL GUARANTEE 


to make you a 


GOOD DANCER! 


Good dancers “fit in” with any crowd. 
They are in demand, popular, interest- 
ing, sought after. Their manner is 
charming, their assurance winning. 
By ARTHUR MURRAY 
World-Famous Dance Authority 
OOD dancers have great fun, healthful, in- | up-to-date dancers. They don't stay at home 


¥ vigorating exercise that thousands of doc- 
tors recommend. They make friends readily, 
make valuable contacts. 

You can easily become a smart, accom- 
plished dancer, do the latest steps gracefully, 
confidently, with all the swing 


now, but go out and have great fun dancing with 
other finished dancers, making friends, knowing 
what it means to be genuinely popular. 

good dancer through 


You, too, can become a 
my easy method. I’m so sure you can, that I 
have decided to offer you my introductory learn- 
at-home course for only $1.98! 





and pep of youth! For the 
amazing method I have per- 





5 DAYS’ TRIAL 








fected of teaching you by mail ei Just mail the coupon. My In- 
is so simple, yet thorough, that troductory course will be mailed 
you can learn any of the latest / “one, © _ it comes, pay the 
steps in one evening right in x / renee o> or be cents 
ri oe. carrying charges. Use the course 
your own home, with or with- | / si atiidaieaedin 5 days. Practice the steps. Note 
out music or a partner! \ / this step, you how easily and quickly you can 
. , | ean learn to become a finished popular dan- 
Learn Quickly,Easily, ~ - Ce & 8 cer the Arthur Murray way. 
\ A) s Do it today! If, at the end of 5 
L\ R® hours. 
AT HOME \(Z - days, you are not absolutely delighted 
- ; Ash START HERE with results, return the course and 
You start at the very begin- Ve your money will be promptly re- 
ning with my remarkably simple funded 
lessons and master every step and variation from That's how sure I am you can become a good dancer 
the waltz to the very newest smart steps now so through my simple. thorough course. Clip and mail 
ocially popular . coupon, NOW. Arthur Murray, Studio 235, 7 East 
magia iai eis , , 43rd St., New York City, N 
And you do it in the privacy of your own a 
home, where there's no one to distract your atten- Sse eeeeeee ee eee eee eee eee 
tion, to keep you from concentrating on learning. . 
: ji 2 
You practice whenever you want to, at regular ARTHUR MURRAY, Studio 235, 
intervals or in spare time. No expensive private 7 East 43rd Street, New York City, N. Y. 
teacher to pay. Almost before you realize it, you To prove that I can learn to dance at home you may send 
° ey est ee ee } SEES me your Introductory course for only § 8 plus few cents 
will be a fine dancer, holding your own any where, ostaea.. 1 nAmrabaral diet Of cae Anni Sane cabinet 
dancing with all the grace, poise and assurance course Within 5 days and my money will be refunded 
of an experienced dancer! 
7 Name 
4y —. mon 
INTRODUCTORY COURSE 
NOW ONL ini 
NLY $1.98 
a ; City Slate 
Through my amazingly simple method I have NOTE: If apt to be out when postman calls 
taught thousands how to become smart, end $2.00 with coupon and save 24¢ postage 
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A Coming American Industry 


The internal-combustion engine represents man’s 
supreme triumph of machine power. Diesel en- 
gineers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 
study of this modern I, C. S. Course on Diesel 
engines. Free booklet! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7699-H,Scranton, Penna. 
Please send information on course checked. 
[] DIESEL POWER 
(J Mechanical Engineering ( Automobile Course 

OD Aviation Engines OAir Conditioning 


Name Age—— 





Address 
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ELECTRIC REFRIGERATION 


end AIR CONDITIONING 

Young man—here’s the easiest, quickest, way 
to big pay and a real future. Get into Air 

Conditioning and Electric Refrigeration 

NOW. World's fastest-grow- 
ing industries. New, un- 
CONDENSER) crowded field. 

t —— — to train in spore time 
= at home as expert in Install 
— ing and Servicing, Planning 

REGEIVER 


S=Hh0. and Estimating, on all kind 
JOM VALME 
















of Air Conditioning and Elec 

tric Refrigeration equipment 
Take your choice of office and 
shop positions. Quick low-cost 





U. E. L. Training method of home study ap- 
GETS MEN JOBS proved by leading manufac 
turers. Practical work in 

‘Had no trouble locating job large laboratories and Em 
paying better than expected, ployment Service free Low 
thanks to E or train- fee. Get free book telling 
tended" D. f Bs, Okla. the TRUTH about big op 
portunities in Electric Re 

‘Well satisfied with U.E.1. frigeration and Air Condi 


tioning and how U. E. LI. 
Training GETS MEN JOBS 
Write giving age and present 
occupation stating which In- 
dustry interests you most. 


UTILITIES 
ENGINEERING INSTITUTE 
Established 1927 
400-410 North Wells St. 
Dept. 3116, Chicago, ill. 


Pn aoe re average 
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OFF THE TRAIN 
UP THE RAMP 


STEP INTO Comforl AT 


4 


e It’s as simple as that. Hotel 
Cleveland adjoins this city’s 
big Union Passenger Terminal. 
And when you’re here, you’re 
at the heart of Cleveland’s busi- 
ness (daytime) and pleasure 
(night-time) life. 

You save time and taxi fare get- 
ting to your hotel from the train 
and from hotel to any place in 
the city you’re likely to visit. 
Of course convenience is only 
one of the many reasons you’ll 
like Hotel Cleveland. The 
exceptional food is another 
and perhaps the chief reason 
is the atmosphere you'll find 
that this is your hotel. . . every- 
one from doorman to manager 
makes you feel very welcome 
and very much at home. 
Try it, and you'll enjoy it. 


HOTEL, 


CLEVELAND 


Vtewedand A 


Rooms from $2.50 for one, $4 for two. 




















TRAPPING COSMIC RAYS 


(Continued from page 115) 


the theory that matter might be produced 
from radiation in the distant parts of the sky. 
Now, Dr. Anderson and his associates have 
proved that short-lived positrons appear here 


on earth as the result of cosmic-ray activity. 
Many of the mysteries of astronomy, such 
as the interstellar gas clouds, the outer at- 


mospheres of giant stars, the faint glow of the 
sky on clear, moonless nights, may be trace- 
able to cosmic rays. At least, that is the 
opinion of Dr. Fritz Zwicky, of the Pasadena 
institution. He points out that the terrestrial 
aspects of cosmic rays have been studied on 
many fronts, but that the astronomical effects 
of the endless bombardment is a field vir- 
tually untouched. 


CCORDING to the famous Abbe G. Le- 
maitre, Belgian mathematician, cosmic 
rays may be part of the odds and ends left 
over when our solar system was created. His 
startling theory is that a certain amount of 
matter and energy failed to condense with the 
stars and planets and was left speeding 
through space. The matter is occasionally 
visible to us in comets and meteors which 
flame through our upper atmosphere. The 
energy is what we call cosmic rays. 

Today, after intensive research by hundreds 
of scientists, we are just beginning to under- 
stand this strange, enormous flow of energy 
coming to us from the immeasurable depths 
of space. We know less about it than we did 
about electricity in the days when Benjamin 
Franklin flew his kite into the thunderclouds. 

What discoveries lie ahead? The research 


man, groping about in so strange a realm, 
hardly dares hazard a’ guess. In the copper- 
covered, mountain-top laboratory of Dr. 
Stearns and Dr. D’Amour, as well as in 
other research centers throughout the world, 
scientists are on the threshhold of amazing 


possibilities. What they will find when they 
cross that threshold, is one of the alluring un- 
certainties of modern science. 


“PRESHRUNK” PAINT 
RESISTS CRACKING 


Discovery of a process of “pre-shrinking” | 
paint may cause the scrapping of all previous 
methods of paint making, it has just been an- 
nounced by an Indiana scientist. The raw base 
oils now used shrink when paint is subjected 
to weathering and exposure, causing the paint 
to chip and crack. By combining soy-bean 
and tung oils, and subjecting the mixture to a 
heating and shrinking process before pigments 
are added, the resulting “pre-shrunk” variety 
is said to resist cracking and to have a con- 
siderably longer life than conventional paints. 


BRAIN WAVES REVEAL 
LOCATION OF TUMORS 


ELecTRIC waves radiating from the human 
brain may aid surgeons to find the exact po- 
sition of brain tumors, according to a recent 
announcement. Research studies conducted at 
a British hospital reveal that diseased brain 
tissue emits a characteristic wave that pulses 


at the rate of three or four times a minute 
By tracing this “tumor radiation” to its 
source, it is stated, the precise location of the 


diseased growth can be established before the 
operation is started 


PUT MOLASSES ON ROADS 
TO SETTLE THE DUST 


Mo.asses is being mixed with the surface 
soil of roads in India, the U.S. Department of 
geo reports. The resulting surface is 
said to be dustless, wear-resistant, and im- 
pervious to all but torrential rains. 
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MORE MONEY; 
AMAZING- 


Z-WEW- INVENTION! 
BIG EARNINGS QUICK! 
WITH NEW MONEY MAKER! 


NEW! Easy way to make up to $300.00 a 
month, full or part time on flash showing of 
this patented, marvelous new invention 

No Experience Needed. Sells easy to 
amazing big market. Now you can make 
real money with this combination 


BLOW TORCH AND 
SOLDERING IRON 


No pressure System No pumps. No 
Stove No charcoal Operates with 
100°) satisfaction on %c¢ per hour. 
Neat, complete, compact Uncondition- 


ally guaranteed by 30 year old company 
Territories going fas t. ‘Selling like Hi 
Li. Ship 20," wires Agent Krohne 
Write quick for New Agents’ Plan and 
Exclusive territory offer! Hurry! 


JUSTRITE MFG. CO. 
2061 Southport, Dept. 411, Chicago 





} Reproduce Anything 
; That’s Printed! 


teproduce anything That’s printed in printers’, 
engravers’, or lithographers’ ink without camera 
or press! Any number of copies desired. Printing 
done from paper by lithography. Printing image 
made direct from original. Reproductions perfect 
in every detail! Original and duplicates may be 
in the same or different colors. Also plans, draw- 
ings, handwriting, ete., may be reproduced by 
this process when these are executed in litho- 
graphic writing ink. Metal printing plates may 
be produced with this process Materials for 
operating process may be puchased locally at 
low Send $1.00 for full instructions and 
formulas, or write for more information. Money 


$ 


cost 





: back if not satisfied 

Q Tennessee Institute of Lithography 

> 125 Nicholson Ave., Knoxville, Tennessee 
‘ 





OVER i es @D LESSON 
SIGHT-CORRECTING ART COURSE 









Limited « 
ARTISTS & yee STUDIO DEPT. PSM-11 


= 3. 


A BRoaD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 


Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 44th year. Catalog 


4 BLISS ELECTRICAL 





{if Takoma Ave., pts ag 4 c. 





100% Improvement Guaranteed 


We build, strengthen the vocal organs — 
not with singing lessone—but by fundamentally 
sound and scientifically correct silent exercises . 
and absolutely guarantee to improve — singing 
or speaking voice at least 100% . rite for 
wonderful voice book—sent free. *Learn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT yee INSTITUTE, Sage 1368 


Lake St., Chica 
Radio College 


eicercal ENGINEERING | sinc: 


Compe re che nsive a ade mic instruction in Electrical Engineering 
and » Er mbraces complete college mathematics, 
E 


















economics 


dent post-graduate laboratory work, provide 
ing college training in 2% years. High school or equivalent edu 
Write today fc 4 


ation prerequisite. or prospectus CR. 


School of Communication Engineering 
207 Market St., Newark, New Jersey 





Make Glazed Concrete Products 


<> Pottery, tiles, novelties Wall 
waterproofing Make jars, va 
baths out of sand and cement without 
molds or costly tools and glaze them like 
clayware. We show you how. Earn money 
in your own business. Send 10¢ for book- 
color plate, details 


NATIONAL POTTERIES COMPANY 
13 West 26th St., Room 22, Minneapolis, Minn. 
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AMATEUR EXPLORERS 
MAKE NEW DISCOVERIES 


(Continued from page 27) 


James W. Gidley, Smithsonian workers re- 
moved the skeleton of the prehistoric giant. 
Millions of years ago, the mammoth plowed 
through southern marshes, towering twelve 
feet in the air and carrying tusks ten feet long. 

While luck often aids in such discoveries, 
the amateur who takes his exploring hobby 
seriously does not depend upon chance. The 
more he knows, the more likely he is to rec- 
ognize the important and the new. For this 
reason, many beginners are taking special 
training or are joining organizations to broad- 
en their background. 


AS THIS is written, one such group is 
studying the rock formations of south- 
eastern Wyoming and western Colorado, 
learning what to watch for and what stories 
the different strata have to tell. A training 
school for young explorers, under the direc- 
tion of Prof. Ralph L. Belknap, leader of the 
last University of Michigan Greenland Ex- 
pedition, is now a feature of that Michigan 
institution. In Canada, an organization of 
young mountain explorers, the Alpine Club 
of Canada, is scaling difficult peaks and exam- 
ining the upper layers of rock. England has 
its Oxford Arctic Club and its British Pub- 
lic School Exploring Society. 

Can you imagine anyone with fewer op- 
portunities for exploring than an inmate of 
a penitentiary? Yet, one prisoner at Canyon 
City, Colo., made a discovery of intense in- 
terest to paleontologists a few weeks ago. 
While excavating for an addition to the in- 
stitution, he unearthed two fossil teeth un- 
like any previously discovered. They are 
thought to be the only remains of some huge 
and ferocious fish inhabiting prehistoric seas 
that once covered the state of Colorado. 

At Seaford, Long Island, N. Y., a remarka- 
ble home natural-history museum has been as- 
sembled by Jay T. Fox. It contains more 
than 8,000 specimens, illustrating the advanc- 
ing stages of life on earth. For twenty years, 
Fox has been collecting animals, plants, and 
minerals on trips and walks in spare-time 
hours. A few months ago, he discovered a 
piece of lignite, or brown coal, at the bottom 
of a clay pit worked by a local brick com- 
pany. The interesting thing is the fact that 
he coal bore the marks of teredos, or ship- 
worms. As these creatures live only in salt 
water, the find established the fact that the 
prehistoric shoreline of Long Island lay more 
than a dozen miles north of the present coast. 


N THE Pacific Coast, several islands in 
the harbor at Santa Barbara, Calif., are 
being turned into an open-air library of fos- 
sils. Since 1916, a local physician, Dr. Asbjorn 
P. Ousdal, has been exploring the seacoast 
and the mountains of the vicinity, assembling 
a collection that covers 300,000,000 years of 
the earth’s history and tells of prehistoric 
whales equipped with feet for walking, of fan- 
plumed lizards, of giant sloths, and of dino- 
saurs as big as a truck and trailer combined. 
Whenever Dr. Ousdal discovers a specimen, 
he cleans it carefully, coats any tiny cracks 
with shellac, and pastes bits of rice paper over 
small bones to prevent their shattering 
To aid such amateur archeologists, the Na- 
tional Research Council, in Washington, D.C., 
has issued a guidebook of instructions, telling 
how to proceed in the work of excavation. 
Here are a few of the tips it has to offer: 
When removing a specimen, never pull it 
from the earth. Always dig carefully around 
it, using thin, dull knives, orange-wood sticks, 
and brushes. Give each specimen a number, 
and record the number and the position of the 
object in a notebook. Copy all notes, draw- 
ings, and pictures in duplicate and keep one 
set in a safe place. (Continued on page 118) 
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PAYING UP TO 


Your earnings begin at and pleasure. Car becomes your 
once! I’ help you start, property. Complete details of 
send you a complete Out- my Tea & Coffee Route Plan will 
fit — positively everything be sent to you absolutely free 
you need—-without money risk 
to you. Fine opportunity for a SEND NO MONEY — 


good cash income. No delay—my 
plan starts you with profits your 


Just Your Name 


first day. Full time pays up to If you are out of a job, or need ez- 
$60.00 in a week; spare time, up tra money to help pay bills, buy 
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Look what others nave 46 ply their needs for over 250 food start first day. Brand new Ford 
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the world today. 
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of Practical Electricity The “March of Diesel.” 32 pages. 8 graphs. 





The Croft Library is a complete electrical educator. It is 104 illustrations. 2 colors throughout. 
founded on practice—on 20 years of shirt-sleeve experience 

on work as it is actually done. It is jammed from cover to A FREE COPY of the “March of Diesel” will 
cover with the kind of hard-headed facts you want. Written 

so that the beginner can easily understand it, yet so sound be sent without cost or obligation (while 
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INN MODERN 
INDUSTRY 


Nearly everything worn or used must 
first be designed. Color and style 
influence their sale. Industry knows 
the importance of good looks in its 
products. In addition, magazines, 
newspapers, publishers and adver- 
tisers spend millions yearly for 
illustrations, The artist has become 
an important factor in industry. 


Do you like to draw? If so, train 
your talent to serve industry. Draw- 
ing may be your surest road to 
success. 

The Federal Schools, affiliated with 
a large art, engraving and printing 
organization, has trained many 
young men and women now capable 
of earning $1,000 to $5,000 yearly 
as designers and illustrators. Its 
Home Study courses in Commercial 
Art, Illustrating and Cartooning, 
contain exclusive illustrated lessons 
by many famous artists. Practical 
instruction by experienced men is 
the reason for its many years of out- 
standing success. Courses sold on 
easy monthly payments. 

Send today for Free Book, outlining 
present opportunities in Art, de- 
scribing the training and showing 
reproductions of students’ work. 
Just fill out and mai‘l the coupon 
below. 


FEDERAL SCHOOLS, INc. 


11146 Federal Schools Bldg. 
Minneapolis, Minnesota 


Send me your free book explaining Federal 


School Art Training. 
Name 
Address 


Age.. 





AMATEUR EXPLORERS 
MAKE NEW DISCOVERIES 


(Continued from page 117) 


Don't put tags on specimens. They are too 
easily lost. Mark the number directly on the 
fragment, using a lead pencil. Then wrap up 
the object and attach a tag to the bundle. 
Never put pottery, arrowheads, and heavy 
stone objects in the same box. When skele- 
tons are found, they should be completely un- 
covered and photographed in position before 
any of the individual bones are removed. 

Almost always, before beginning actual 
work, is best to get the advice of an ex- 
perienced archzologist.To do this, write to 


your state university, the closest large mu- 
seum, or to the Committee on State Arch- 
wological Surveys of the National Research 


Council, Washington, D.C. Any of these or- 
ganizations will be glad to help you and you 
will receive full credit for your discovery. 


N WESTERN Kansas, a few years ago, a 

high school boy, guiding his plow across a 
wheat field, joined the ranks of stay-at-homes 
who have made important finds. Near Hugo- 
ton, J. D. Lynch, Jr., was at work on his 
father’s farm spending an appearently une- 
ventful day behind the plow. In the middle of 

long furrow, the plow struck a buried ob- 
ject, crumpling its point against it. The object 
was a giant “stone from the sky,” one of the 
largest meteorites known to science. Weighing 
more than 700 pounds, it is now on exhibi- 
tion at the Colorado Museum of Natural 
History, in Denver. 

Curiously enough, the name Lynch figures 
in another dramatic find. Near the town of 
Lynch, Neb., an archeological expedition from 
the University of Nebraska is now uncover- 
ing the remains of a prehistoric city which is 
believed to have flourished thousands of years 
before Columbus discovered America. It is 
three miles long and a half a mile wide. Dr. 


Earl H. Bell, heading the expedition, declares 
it is the largest prehistoric community ever 
found in North America. The original dis- 


covery which led the scientific expedition to 
the spot was made by another stay-at-home 
explorer, George W. Wilcox, former superin- 
tendent of schools at Lynch. 

Even in the midst of the biggest city, you 
can engage in the thrilling sport of amateur 
exploring. Since 1886, members of the New 
York Mineralogical Club, in New York City, 
have been on the lookout for curious miner- 

ls and semiprecious stones. When contractors 
dig subways or sewers or excavate for build- 
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gs, the mineral hunters get busy. Amid the 
thrown-up earth and rock, they have discov- 
ered more than 160 different specimens, in- 
cluding garnets, tourmalines, beryls, opals, 
and topazes. 

N EVERY community, large or small, 

there is some phase of scientific research 
well worth doing. A few steps from your 
doorsill, you may find a fertile field for 
study. Too often, the near-by is neglected 
for the far-away by amateurs. Looking 


around for some field of activity near at home 
is an important step toward making a hobby 
of scientific value. 

By doing this, a Vermont man recently dis- 
covered a freak butterfly which reflects new 
light on evolution; a Colorado amateur found 
cactuses unlisted in the records of botany; a 
small-town merchant in Arkansas unearthed 
Indian relics which link the ancient inhabi- 
tants of his region with the Mayas of Central 
America. 

And so it goes. The field crew of science— 
the amateurs—are piling up an infinite varie- 
ty of new discoveries. They are constantly 
busy, riding their hobbies and enriching scien- 
tific knowledge. Exploring at home, they are 
playing a significant part in many fields of 
research, 
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JIG SAW °]50 [corres 
omega 


Including 12 assorted blades, 
Adapters, Puzzle Instruc- . 
tions, and roller Saw Guide former- 
ly found on expensive machines 
— All metal, 15’’ long, 8’’ high, 

’ table. A swift and easy cutter— 
best ever made for the money. 







“The Jigmaker’’ 
cuts wood 2” ’ thick. 


FREE Catalog illustrating complete power tool line: Shaper, 
Circular Saw with oilless bearings. $3 each; Drill 


completely equipped Lathes, $2 & $3; Sander 


Press, $2.50; 
for real work. Order today or send 


$1; etc. All practical tools 
card for catalog 


J & H Metal Products Co. 3 Commercial St. Rochester, N. Y. 
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A Real Bargain in 
CELLULOID 


For Rings, Costume Jewelry, etc. 


20 pieces top quality celluloid (averag- FULL 
per piece), only $1. Think of POUND 
. youcan make! Variety ONLY 
of weights, colors. Mottled and plain. Send $4 
your dollar—money-back guarantee. NEW! 
—CUT-OUT EMBLEMS—« elluloid heads, 
stars, other designs—for rings, brooches, 
1/l cut out, ready to cement on celluloid, wood, 
plastics, ete. Twodoz. assortment only 25¢. 
Craftene ring blank with $1.25 order. 


Craft Service, 362 University Ave., Rochester, N. Y. 
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SMOK-A-TAIRE 


Turns Pennies Into Dollars 
Comps act, attractive vending machine (414” 
X7}o”X11”). Holds 100 cigarettes; coin box 
holds 1000 pennies. 2 different locks and 
keys. Protected against tampering. 


360% Profit Per Month 


Operate 2 chain of Smok-A-Taires for 
big, steady income. Start smal!; locations every- 
where. Extra profits through aslo of ads ¢ sige 
wings. Order sample machine for $12.50 F. 
Chicago, one-third cash, balance C. O. D. 
DISTRIBUTORS WANTED. Marvelous demand. 
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We Have Been Placing Men in Good Jobs for 18 Yrs. 
CONSTANT DEMAND for active reliable men—19 to 50— 
as Railway and Bus Passenger Trafic Inspectors. Our 
2 short, home-study course prepares you and 
upon completion we place you at up to $135 
per month, to start, pilus expenses, or refund 
tuition. Fascinating work: healthful (outdoor 
ke. Rapid advancement, Write. 
Standard Business Training Institute 
Div. 311, Buffalo, N. Y. 


“STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
aa Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 53rd 
year. Enter Sept., Jan., March and June. Write for cata- 
log .5116 College Ave., Angola, Ind. 


¥ BIG PROFITS 


RE-STRING RACKETS 
At Home! Send ff 
Postal Now! 


Split 


enuine 












Earn big profits 
stringing tennis rack ath 
Easy work. Experience 





essary Sav 2 your tenni n¢ e ) 
badminton, squast » 2 coils 

FREE ri ATA OG SILK 18& 19ft 
Equipment. Hur Superior 5 


t Wills er 
Co , 1047 W. 47th Se Dent. All Star, $1.00 


1368, Chicago, U. 


100 pac) HOOK No.8 
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LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 

conferred. Low cost, easy terms. Send NOW 
for Free ,64-page“‘Law Training for Leadership.” 
LaSalle Extension University, Dept. 1183-L, Chicago 










AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores and office windows. 
<normousdeman4d, largeprofits, PaulClark 

says: smallest day $28.70. R. L. Reel made 

$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 437 N. Clark Street, Chicago 


Always mention PoPpULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new books, popular edi- 
tions, fiction, reference, medical, mechani- 
eal, children’s books, ete.—all at guaran- 
teed savings. Send card now for Clarkson’s 
1936 Catalog. 
REE Write for our great illustrated book cata- 
og. A short course in literature. The 
buying guide of 300,000 book lovers. The answer to 
your Christmas gift problem. FREE if you write 
NOW—TUDAY. 
CLARKSON PUBLISHING COMPANY 





1247 S. Wabash Ave. Chicago, Ulinois 














Boys! secome the best swordsmen 
in your neighborhood. Clean fun for 
every member of the family. De 

velops both mind and body. Harmless, 
because the spring-steel 3 ft. foils are 
equipped with rubber buttons. Com- 
plete set of two steel foils (swords) 
and free instruction booklet, only 
$1.98 postpaid. Order now. Industrial 
Prod. Co., Dept. 11-P, 1182 Broadway, WN. Y.C. 

















BE A TRAINED 


AUTO-DIESEL EXPERT 


PREPARE NOW forrich new opportunities in fast- 
growing industry. Diesel-Trained Men needed for 
trucks, busses, tractors, farm power and lighting 
plants. Practical, easy, spare-time training plan 
offers quick way to good jobs at good pay, or own 
profitable auto repair business. Learn from the pio« 
neer automotive home-study school, Write for 
F pee AUTO - DIESEL Book and pay-as-you-learn 
offer. 


MOTOR INSTITUTE of AMERICA 
4554 Broadway, Dept.Ll-12, Chicago, lll, 
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No reason why you shouldn’t. Easy 
Lessons show you how. 5 days’ free 
trial in your own home. A year to pay. 


"THE whole world seems different when you learn to 
play and now you can play the most spectacular 
of allinstruments--the Deagan Xylorimba. Nolong waiting. 
Nofinger or lip exercises. Notiresome practice. Start toplay 
very first day evenif youcan’treada note of music right now. 
Soon you'll bethe*‘hit’’of everyparty. Maybe,likethe Musical 
Hallmans (Reading, Pa.) you’limake $65a week spare time. 


H tells all about the free trial offer, 
Our Big FREE Book the easy lessons, the wonderful 
payment plan. Nocost or obligation--send in coupon today. 


J.C. Deagan, Inc,, Dept. 9658, 1770 Berteau Ave., Chicago 
Send me. without obligation, full details of Free Trial offer and 
easy-payment plan of the Deagan Xylorimba. 
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AMERICA GROWS DATES 
IN DESERT ORCHARDS 


(Continued from page 23) 


to pollinate fifty or sixty female trees. 

Date trees bloom in early spring, and when 
the heavy stalk begins to split, the time for 
pollination has come. As I strolled through 
the aisles of this desert Eden, cork-helmeted 
men already were climbing tall ladders into 
the hearts of the trees. Each carried a huge, 
wide-bladed knife and wore at his belt a fruit 
jar full of pollen-dipped puffs of cotton. 
Grasping a stalk, he slit it, exposing long 
strings of maize-like blossoms inside. Care- 
fully he dusted them, sifting the yellow pow- 
der so it would reach each bud. Then, to make 
doubly sure, he placed the puff in the middle 
of the bunch and tied the cluster tightly shut. 
Since each blossom must be touched with the 
yellow dust before the sap is dried, and one 
female palm produces eight to twenty blooms, 
a like number of trips into each tree is re- 
quired in order that all may be pollinated as 
ready. 


HEN the young dates reach the approx- 

imate size of a large olive, it is time for 
thinning. Charts indicate how many each tree 
will carry. A typical tree will carry about 900 
dates to the bunch, and its eight to twenty 
bunches will average from 100 to 300 pounds 
of delicious fruit. 

Near Indio, Calif., is an unusual date ranch, 
run by a man who took it over when others 
had failed and made it the largest mail-order 
enterprise of its kind in the world. E. F. 
Shields, the owner, says each of the 119 trees 
in his garden is just as distinct in its indi- 
vidual characteristics as a child. 

Unlike other trees, the date palm’s trunk 
does not increase in diameter with age, but 
shoots upward at the rate of about two and 
a half feet each year until the tree reaches 
middle age, when the rate falls off somewhat. 
Eventually, Shields will have to climb 100 
feet, or ten stories, to pick them, and some 
doubtless will still be harvested at 300 years 
hence. 

Through the hot summer months, the young 
dates store up sweetness. By the middle of 
August, they have reached maturity and hang 
in long, heavy clusters on the trees. Now an- 
other strange paradox: although enough wa- 
ter is poured onto these desert acres during 
the year to flood them ten feet deep, the 
thirsty tree’s worst enemy is rain; for rain- 
drops, falling on the delicate dates, would 
cause their thin skins to burst. Up the ladders 
go men with large waterproof bags which 
they tie tightly over the huge clusters, pro- 
tecting them against birds and dirt as well as 
untimely moisture. 

Dates ripen between the middle of August 
and Christmas, and a prolonged and tedious 
job now awaits the harvester, for although 
the dates hang in huge clusters, like bananas, 
they must be picked by hand, one at a time, 
as they ripen. Again and again the skyscraper 
trees must be climbed until the entire crop is 
harvested. 


S AUTUMN draws on, a golden stream 
begins to pour into the Indio packing 
plant of the California Date Growers’ Asso- 
ciation, a codperative organization to which 
belong a majority of American date raisers. 
Trucks, piled high with dates in twenty-pound 
boxes, discharge their cargoes and receive, in 
exchange, weight tickets according to which 
they will share in the receipts of the crop. 
Now commences a long and intricate process 
whereby the fruit is processed by a method 
that makes American-grown dates cleaner and 
superior in flavor and quality to any others 
in the world. As the boxes are dumped onto 
endless belts, their contents move toward the 
cleaner and sampler where powerful fans blow 
out dirt and dust. (Continued on page 120) 
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EXPERIENCE IN LIFE 
—EXCEPT 


lfe- itself 


Topay is life. Tomorrow is a hope. Yes- 
terday is a dream. Nothing is so dead as 
a day that has passed. Only the trailing 
clouds of memory remain. 


One today upon another today — how 
quickly a decade is built! Youth approaches 
manhood in high heart, embraces maturity 
as the period of his conquest, then “remem- 
bers with a sigh the days that are no more.” 
NOW is the only oppor- 
NOW men 


So life goes— like that. 
tunity. NOW is the moment of success. 
decide — NOW men win or fail. 

Are you one of the men who are wondering to- 
day what will happen to them tomorrow? Then 
remember this: Jf you take care of today, to- 
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You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
—prepares you for entrance to college. Stand- 
ard H. S. texts supplied— Diploma. Credit for 
H.S. subjects already completed. Single sub- 
jects if desired. High Schooleducation is very important 
for advancement in business and industry and socially. 
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cational requirements for Business and Industry. 
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AMERICA GROWS DATES 
IN DESERT ORCHARDS 


(Continued from page 119) 


One tenth of the fruit is caught by slot 
which leads it off for sampling. Sharp-eyed 
girls divide them into four grades and the 
culls, for quality varies largely with the age 
of trees, kind of soil, variety, amount of fer- 
tilizer and water applied, and the general skill 
of the grower. According to this sampling, the 
grower is paid for his fruit. 


ASSING through brush-lined cylinders that 

scrub them vigorously, the dates now are 
dry-cleaned and polished, and next fumigated 
in double-walled rooms filled with ethylene ox- 
which kills any bugs that may be on 
the fruit. A battery of whirling cylinders next 
carries the dates through the grading ma- 
chine, where soft rotating brushes clean them. 
Discharged onto a moving rubber belt, they 
pass before other keen-eyed girls who sort 
them for packing. Small ones are dismissed 
as culls and used chiefly for by-products. 
Moisture content is adjusted by a process in 
which tons of water are added or removed to 
bring the dates to perfection. Wet ones go to 
a room where a moving current of air dries 
them, while dry ones are hydrated by rising 


ide gas, 


clouds of steam. Immature dates go into 
chambers where heat, controlled by thermo- 
stats, ripens them to full sugar content. Ma- 


turing here instead of on the tree, they do not 
become wrinkled like prunes, but keep their 
smooth, glossy skin. 

In an adjoining laboratory, 
stantly are testing fruit samples, distilling 
out the water and measuring it to ascertain 
the moisture content; testing the sugar con- 
tent, and making sure that every date meets 
the standard set by the association. 

Having passed through this long process 
and reached perfect condition for shipment, 
the dates are packed again by machinery. 
Hand-packed into small cartons like straw- 
berry boxes, they are fed into a machine 
where transparent wrapping material, printed 
with thousands of labels, unwinds from a 
whirling roll. As the wrapper encircles the 
box, a small round spot forming part of the 
label’s design interrupts a pencil of light, and 
an electric eye stops the machine; the wrapper 
is cut and sealed, and the box delivered down 
the chute. Turning out filled boxes at the rate 
of thirty-four a minute, this machine handles 
a freight car of dates every sixteen hours. 

\ proportion of the date crop goes 
out in fifteen-pound cartons. Little dates pass 


chemists con- 


large 


into a huge, long-barreled machine resembling 
a big telescope, which seeds them and pre- 
pares them for fruit candy, date bars, and 


other uses. Last year, the Indio plant put out 
?,500,000 pounds of dates, but as yet this do- 
mestic crop was only a small part of the 55,- 
000,000 pounds consumed in this country 


j* XPERIMENTS by dat 
have added new foods to the American 
menu. Dried and pulverized dates look like 
bread crumbs and are used in cereal instead of 
sugar. Transformed to resemble corn flakes, 
they make a delicious breakfast food, eaten 
with cream but no sugar. The varieties pro- 
duced in America vary in flavor and texture 
from the large, soft, moist date that almost 
melts in one’s mouth, to the bread date, dry in 
texture and possessing a nutty flavor. Some va- 
rieties contain as high as sixty percent of sugar. 


e growers recently 





Romance still clings to the Americanized 
date, for leading varieties bear ancient names 
such as Deglet Noor, the “date of light”; 
the Thoory, or bread date, from Algeria; 
and the Dairee (‘cloister of a monk’’) 
from Mesopotamia. But science has trans- 
formed the bread of the Sahara into a brand- 
new creation, delectable food as new as a 
streamline locomotive or the latest creation 
of the test tube 
\ Tt , , , ] ni ; $” 
























Do You Owna 


RAILROAD 


Here at last is a brand new and complete 
handbook for the Model Railway enthusi- 
ast. You will be amazed at the abundance 
of valuable and workable ideas it gives 
you. You will find dozens of inexpensive 
additions and fascinating improvements. 
You can save real money building and 
laying your track, making an automatic 
signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water 
tanks, coaling trestles, roundhouses, turn- 
tables, crossing gates, switches, etc. The 
detailed instructions and diagrams in this 
great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


How to utilize every bit of available 
space in laying out your system. How to 
provide for realistic landscape and scenery. 
The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, 
and wheels in your own shop. Complete, 
easy-to-follow instructions for building 
every kind of rolling stock. How to make a 
bex car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage and 
observation car. Complete plans, specifi 
cations, drawings, diagrams, instructions, 
and scale blueprint for building the popular 
Atlantic type locomotive. 


FOR THE BEGINNER OR THE EXPERT 


How to arrange for proper power supply— 
making an illuminated panel board and dis- 
patcher’s track diagram. How to build and in- 
stall a block signal system, remote train con- 
trol, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in 
complete detail, with this guide book beside you. 
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now for details, no obligation. Mention 
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USING YOUR MICROSCOPE 
AS A SHOP TOOL 


(Continued from page 49) 















A hand magnifying lens attached to a lathe 
carriage with a ball-and-socket tripod joint 


and eyepiece and arranging a hole in the side 
of the mounting for light to enter, most shop 
inspections can be made with light coming 
at an angle, from a source above and to one 
side of the stage. A small automobile spotlight 
operated by a suitable transformer or battery 
makes a satisfactory illuminator. It is placed 
so that the brightest spot is focused on the 
metal specimen, at a point directly below the 
objective. 

One of the drawings shows the construction 
of a vertical illuminator for use with a micro- 
scope that has an objective lens that can be 
unscrewed from the microscope tube. 

Metals resemble woods in that they have 
characteristic structures. These crystalline 
structures are used in metallurgical labora- 
tories for identifying unknown alloys, for de- 
termining the effect of heat treatments, and 
for learning other inner secrets of metals. Al- 
though the home craftsman usually does not 
find it necessary to go into the crystalline 
structure of alloy steels and other metals, the 
amateur microscopist who is also a metal 
worker may find it interesting to know how 
specimens are prepared for microscopic ex- 
amination, 


IRST, it is necessary to give the metal to 

be examined a very high polish. This can 
be done by grinding the specimen flat with a 
fine-grained wheel, honing it on first a rough 
and then a fine-grained razor hone, polishing 
it with successively fine grades of abrasive 
powder, and ending up with optical rouge or 
some other polishing agent that produces 
scratches smaller in diameter than the length 
of a light wave. Polishing powders are held 
in “laps” made by tacking pieces of cloth to 
blocks of wood, moistening the cloth with 
water, and sprinkling it with the abrasive 
powder. A different lap is yised for each grade. 

After a polish is produced, which reveals no 
deep or wide grooves when examined by the 
microscope, the metal is ready for etching. 
There are a great many etching agents in use. 
These include a mixture of ammonia water 
and hydrogen peroxide, for brass; a five-per- 
cent solution of silver nitrate in water, for 
lead-tin alloys; a two-percent solution of ni- 
tric acid, for cast iron; concentrated nitric 
acid and ammonium persulphate, for steel; 
picric acid in methanol, for steel; equal parts 
of hydrochloric acid and water, for revealing 
fractures in steel; and various concentrations 
of nitric acid in water, for steel. 

After the etching solution has acted, wash 
the specimen in water, and, if an iron alloy, 
dry it as rapidly as possible, in order to avoid 
oxidation, Examine it with the aid of a verti- 
cal illuminator, if you have one. Otherwise, 
arrange the light so that it strikes the speci- 
men as nearly as possible at right angles. 
Minute fractures (Continued on page 122) 
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(Continued from page 121) 


in steel, copper, and various other metals 
can be examined with the microscope at mod- 
erate powers. Usually, such tiny cracks in 
steel can be revealed by etching for ten to 
twenty minutes in a half-and-half solution of 
hydrochloric acid and water. 

The edges of such tools as lathe bits, carv- 
metal engraving tools, tiny drills, 
razor blades, and a host of other cutting in- 
struments can be examined easily with the 
aid of a microscope. Usually, a magnification 
of ten to fifty diameters is adequate. The tools 
can be illuminated by light coming from be- 
hind them, 
houette; or they 


ing chisels, 


so that their edges are seen in sil- 
trom 


can be illuminated 


SCREEN ~ 





vie eames 


oY OBJECT 


/ | EYEPIECE ~~~ 
CONDENSER OR OTHER 


LENS PROJECTION LENS 


Your microscope can be used as a projector by 
setting the object in the position shown here 


that surface details 
It is best to 


above or at an angle, so 
near the cutting edge are seen. 
use both methods when possible. 


In the laboratories of automobile manu- 
facturers and other concerns using cellu- 
lose lacquers or paints, microscopic examina- 
tions are made to determine the wear and 


weathering properties of the finishing mate- 
rials, and to check their uniformity. Exami- 
nation of a painted surface after it has been 


in use for a time may reveal surprising facts 
about its condition. It might look perfectly 
smooth and intact to the eye, yet be shown 
by the microscope to hon broken up by a net- 
work of fine cracks that render it worthless 


as a protective covering. 

Another important industrial use for mi- 
croscopes is in making precision measurements. 
Professional-type microscopes like those found 
in a well-equipped biology laboratory can be 
provided with special micrometer eyepieces 
with which accurate measurements of diam- 
eters and lengths can be made. 

The amateur microscope can be converted 
into a crude but effective measuring device for 
small objects by mounting on its stage a ma- 
chinist’s micrometer in such a way that turn- 
ing~the micrometer screw moves the object 
laterally. One possible way doing this 
illustrated. The object is supported by a plat- 
form of sheet metal that moves sidewise 
against the action of the micrometer. The 
1ount of movement is read on the microm- 


oi is 


ry 


] 
eter scale 


¥ 

I 
on the 
made 


IS necessary to equip the microscope eye- 
yiece with a marker that is set at the point 
object from which measurement is to 
This marker can be a bristle from a 
camel's-hair brush, cemented with a drop of 
balsam at a point in the eyepiece where a 
sharp image of it will be seen; or it can be a 
strand of spider web. This point usually is in 


be 


the plane of the diaphragm in the eyepiece. 

Suppose you are going to measure the dis- 
tance between two holes in a_ piece of 
metal. Lay the piece on the movable stage 


platform and move it until the center of one 
hole is directly beneath the cross hair in the 
eyepiece. Note the micrometer reading. Then 
turn the micrometer screw to move the object 
until the other hole is beneath the hair. Make 
another reading. The difference between it 
and the first indicates the distance between 
the holes, in (Continued on page 123) 
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Trial Sample of CASCO, 
the amazing heatproof, 
waterproof Glue...and 
Home Repair Guide, 


YOURS... 


FREE! 


Your name and address on a penny post- 
card. That’s all you do to get a gener- 
ous sample — enough to do a good-sized | GUIRE 7 
repair job...andconvince you that 
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for household repairs. 
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Self-Oiling, Roller Bearing 


A reliable engine, using all fuels, 
for farm or mort Cheapest power for pump- 
ing, sawing, separating or similar work. The 
best engine for the money. Put one to work and 
watch it pay for itself. Sold Direct From 
Factory to YOU. Immediate Delivery. 


WITTE ENGINE WORKS 
2228 Oakland Ave., KANSAS CITY, MO. 
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Rub ber moulds furnished for speed production. Small 
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USING YOUR MICROSCOPE 
AS A SHOP TOOL 


(Continued from page 122) 
thousandths or ten-thousandths of an inch. 

Recently there has appeared on the market 
a micrometer, made of cast metal, that retails 
for twenty-five cents or less. It can be con- 
verted into a stage measuring device of fair 
accuracy, although not as durable or of as 
great range as a larger and more costly instru- 
ment such as machinists use. 


MICROSCOPE with a cross-hair eye- 

piece can be used as a super-eye for 
reading scales divided into small fractions of 
an inch or millimeter. Magnifications of mod- 
erate degree, say ten to twenty diameters, are 
employed. The field should be large enough to 
enable differences in engraved lines to be seen. 
The microscope is mounted so that it can be 
focused on a scale that is attached to the mov- 
able part of a machine, or the scale can be 
fixed and the microscope movable. Thus the 
microscope might be fastened to a lathe bed 
and focused on a scale attached to a chuck 
mounted on the tailstock spindle, to measure 
the depth of a hole being bored in work held 
on the faceplate; or the microscope could be 
mounted on a drill press and focused on a 
scale attached to the spindle housing, for 
precision drilling. Another application is to 
mount the microscope on a lathe carriage and 
focus it on a scale fastened to the tailstock 
or other stationary part, for precision turning 
when there is no calibrated carriage feed on 
the lathe. 

Even the microprojector has invaded the 
workshop. In hundreds of industrial plants, 
such instruments are used to check the con- 
tours of gear teeth and screw threads, meas- 
ure the size and shape of small machine parts, 
and,are being used daily to do a thousand 
and one other things. 

Such instruments, called contour projectors, 
consist of a microscope or projection lens, a 
source of illumination, a screen, and an ob- 
ject holder. The object to be projected can 
be mounted between the lamp and the micro- 
scope lens, just as a standard slide is placed. 
A shadow image of it is thrown on the screen, 
where a chart can be placed to indicate how 
well the object conforms to standard specifi- 
cations 

A simple vertical illuminator is provided 
for use with such instruments for throwing 
light vertically on the surface of polished 
gears or other metal parts. This illuminator 
consists of a sheet of clear glass placed at an 
angle of forty-five degrees to the surface of 





the object, and a light source mounted so 
that it projects a beam against the glass, 
which in turn reflects it to the object. 


HE AMATEUR microscopist can rig up a 
useful microprojector for throwing images 
of screw threads, gears, tool edges, saw teeth, 





and other small objects on a screen where 
they can be inspected in magnified form. The 
model maker will find such a device useful | 


for producing miniature parts that are exact 
scale models of larger parts. The part is 
drawn, in enlarged form, on a sheet of paper, 
and used as a pattern to check the shape of a 
smaller model of the part, whose image 
projected on the drawing. 

The projector can take a variety of forms. 
\ simple arrangement is to mount a light 
preferably a concentrated-filament 
lamp such as an automobile headlamp oper- 
ated by a toy transformer, in such a way that 
its beam illuminates an object placed on the 


is 


source, 


microscope stage. The lowest power of the 
microscope usually is sufficient. The beam 
can be directed against a ground-glass screen 


supported above the eyepiece, against a sheet 


of white paper, or against a mirror which re- 
flects it on a sheet of white cardboard or 
paper. 


aun 
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Now is your chance to ¢ get intoa big new industry and 
grow up with it to an important position. Today there is 
practically no competition in the Diesel field, but the increasing 
use of Diesel engines will result in keen competition for jobs after 

a few years. If you start your training now and get established in 


this field, you need not worry about competition. 


(is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depended on 
horse-drawn vehicles for their living — so 
now the Diesel engine is fast invading both 
the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 


What This Field Offers You 


Diesel engines are replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives and 
ships, aircraft, tractors, dredges, pumps, 
etc.—opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
get complete information on all the latest 
Diesel developments in our course. Special 
diagrams for quick understanding of this 
new power. 

Get our Free Diesel Booklet and find 
out what the Diesel field offers you—how 
quickly you can obt: 1in a complete unde rstand- 
ing of Diesel engineprinciplesand operation by 
epare-time study at home. Write TODAY, No obligation. 
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Prepare Now! 
Bigger Pay— 
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, your own boss 
—draftsmen 
enjoy good 
salaries. 

HE DRAFTSMAN JOB comes first! He draws 

the plans; thereafter come the steel mills; lum- 

ber yards and brick yards. An important factory 
town has already reported a shortage of trained 
draftsmen. U.S. Gov’t work will create more jobs. 
Learn in spare hours 
at home by mail. 


| No previous experience necessary; high school edu- 
|cation NOT required; thanks to Engineer Dobe’s 
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It’s high time now to get the practical training and 
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UT holes into the 

masonry with a cold 
chisel, insert bolts with heads in 
to form studs, and tamp remain- 
ing open spaces full of Smooth- 
On No. 1. Let the Smooth-On 
harden, then slip the brackets, 
cleats or uprights over the studs 
and fasten with nuts or nuts and 
washers. A 1%4-in. bolt set this 
way holds a man’s weight without 
loosening. Use this method anchor 
cellar shelves, partitions, wall cabinets, 
etc. Makes a strong permanently tight 
connection that meets every need. 
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O your own simple home, auto and mo- 
torboat repairing and be independent of 
outside repair men. You will avoid delays, 


save much money, and have the satisfaction 
of knowing that the work is well done. 


The 


clear diagrams and 
directions for cor- 
rect procedure -for 
hundreds of com- 
mon jobs, and en- 
ables any home 
worker to get de- 
pendable_ results, 
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the following: 
Stopping leaks in pipes, heaters, boilers, tanks, 
radiators, air ducts, smoke pipes, pails, etc., at 
connections, seams, cracks, rivets or holes. 
Tightening or anchoring loose hinges, locks, 
tops, 
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handles, screws, bolts, nuts, bases, stems, 
casters, etc. 
Making water-proof joints at skylights, roof 


cracks and flashing. 
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NO FOOLING IN MODERN 
MOVIE THRILLERS 


(Continued from page 40) 


first week he employed actors, built a village, 
rented various props, bought set dressings 
and wardrobe, and rewrote introductory se- 
quences to his picture. He decided to open 
with an inland ice village, instead of a sealing 
town, since no seals could be found at the 
time. 

Ten days later he left the mainland, head- 
ing the ice toward the open sea. 
Forty miles from shore he found six creamy 
polar bears enjoying a feast. Quickly he set 
up one camera on an iceberg, the other in a 
near-by boat for quick action in chasing the 
animals, while an Eskimo, obeying signs, 
darted in with a spear to harass the bears. 
Four hunters moved in on the bears behind 
blinds made of skins and mounted on sleigh 
runners, ready with cocked rifles to beat off 
the beasts should they attack the director and 
technical crew. 


across 


| UT it is the unexpected, the tragic mishap, 
which often provides a greater thrill than 
the scenes that reach the screen. 

Recently I carried a crew of 100 men into 
the white-pine forests of northern Idaho to 
film sequences for a forthcoming Samuel 
Goldwyn production. In those woods I left 
a trail marked by one grave, a_ hospital 
ward filled with broken bodies, and a dozen 
choking pneumonia victims. Back in Holly- 
wood I was asked, simply, “Did you get the 
picture ?” 

Imagine yourself “on location.” We are 
standing on a tall parallel, a platform built of 
wood whose supports dig down through 
twelve feet of snow. Our camera is trained on 
a beautiful, tall white pine whose top is 
bathed in morning sunlight. Laboriously a 
lumberjack climbs, heading for a point 120 
feet up where he is to plant dynamite for a 
“topping” scene. Suddenly, when eighty feet 
up, he loses his grip, falls eight feet, and lies 
inert across a tree limb, dead of heart failure. 
Another lumberjack goes up, to lower the 
body on a rope. And the picture-making goes 
on. 

In a Hollywood projection room, four 
months later, you view some of the uncut 
scenes. You see giant pines, firs, and spruce 
toppling, logs being skidded into long flumes 
for the to the Clearwater River, logs 
jamming in the stream. The film suddenly 
shows a log jam stretched across the Clear- 
vater at a point where it is 350 feet wide. 
Into the scene rushes a crew of thirty river- 
men, bent on breaking the jam with their 
peavies. You hear their yells and the orders 
from their foreman. 


race 


YUDDENLY a strange sound booms out 
J through the loudspeaker, a noise like dis- 
tant cannonading. Rivermen rush desperately 
from the center of the jam to the shore line, 
but six are caught in the break-up. With the 
skill of vears, the, leap from log to log, lose 
their footing in the tumbling mass of timber, 
struggle to escape death. Into the picture 
come twisting, uncoiling ropes thrown from 
shore, thrown by men who were not assigned 
to the jam sequence, but have now only the 
thought of saving their fellow workers. With- 
out warning, the scene ends. The camera has 
stopped as cameramen desert their posts and 
climb over near-by logs to aid in the rescue. 
Another thrill is lost to the theater. 
Chrill directors not only work in the dark 
far public recognition is concerned, 

they get the toughest assignments 
in pictures. One of my colleagues flew the 
other day from Hollywood to Medford, 
Ore., to film a scene showing a monoplane 
diving 9,000 feet toward the earth. 

“Easy,” he thought. “We’ll train the cam- 
the ship Continued on page 125) 
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CONSTIPATION 


MADE HUSGANO 
DRAGGY 





H" just didn’t feel like work ' 

or play. Always draggy 5 
and worn out—often cross * gi 
and irritable. But likesomany 
women, his wife knew about 
Nature’s Remedy (NR Tab- 
lets). She put him wise. He found out what an 
astonishing difference there was in this purely 
vegetable laxative. Not merely partial relief. 
Instead thorough, cleansing action that aided 
in ridding his system of poisonous waste, re 
freshed him, made him feel likea “million.” Try 
NR Tablets yourself. Note how gentle they are 
and non-habit 
forming. 25 tablets 
—25 cents at any 
drugstore. 


e Beautiful Six-color 1937 Calendar-Thermometer. Also 
samples of NR and Tums. Send stamp for packing and 
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A FREE BOOK 
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silent, sleeping forces in your own consciousness. 
Become Master of your own life. Push aside all ob- 
stacles with a new energy you have overlooked. 
The Rosicrucians know how, and will help you ap- 
ply the greatest of all powers in man’s control. Create 
health and abundance for yourself. Write for Free 
book, ‘The Secret Heritage.” It tells how you may re- 
ceive these teachings for study and use. It means the 
dawn of a new day for you. Address: Scribe R.R.W. 


The Rosicrucians 
San Jose —AMORC— CALIFORNIA 


“The Rosicrucians are NOT a religious organization” 

















BIG LEADER—BEATS THEM ALL | 


GENUINE LEATHER TIES 
LOOK LIKE SILK 4A5°S0we 


‘ AND BOWS 
\ For Men and Boys 


Durable, neat— 
won't wrinkle, and can be cleaned with 
a damp cioth. 



















Started as a novelty, but now a 
permanent, popular, big-selling 
article. 


your own 
repeat or- 
ric 










< oid 23 one 
aft hool No sales 
needed LADIES, also, 

money selling our 








‘ r stamps for 
n 


rd 5Ve «¢ 
sample and kit. Informatio: 
free. 


: Ye / .Century Tie Co. Mfr's. 
oe Dept. K 


2345 W. Grand Bivd. 
DETROIT - MICH. 










40 
Patterns 





Make up ro $Q5 Weekly! 
Hod FREE CIGARETTE | 















Show Men New Way to Smoke 
"ll furnish Free Cigarettes to give away 
Ask any ! Fre 





\ n to have a 
Then hand him a LIGHTED Cig 
u t 4 MAGIC CASE." // 
LIGHTED ¢ 

No batteries or electric ) 
Profits pile up big. Get a 
Case for 15 Days’ Trial 
at ir risk and amazing money- 
making facts. Writ lay. State 
favorite brand of cigarettes. 
MAGIC CASE MFRS... Dept. S-241 
4234 Cozens Ayenue, St. Louis, Mo. — 
EARN $150 TO $300 MONTHLY 

NEW SIMPLIFIED ARC WELDING 


Profitable business of your own. Witn Sim 
lif Arc Welding Jsed car motor and 
Suild Your Own’"’ and save 
$ 00 309 DAYS TRIAL— EASY 
“PAYS OR ITSELF’’ TERMS. FREE 
Valuable Book if you tellus you'reinterested. 
HOBART BROTHERS CoO. 
Box P-116 Troy, Ohio 


BOOK ON ARC WELDING 


D ‘ ize 
' Out come 
igarette aut iat 
ity. Everybody wants 
A 











et 





























cringe advertisements in this magaz 


ine. POPULAR 





SCIENCE MONTHLY 
































seqapoee + 


wee 











The draftsman 
doesn't have to 
worry about be- 
ing replaced by a 
machine. His head 
and his hands are 
needed — always 
Even thesmallest 
improvements 
must be laid out 
bythedraftsman, 
so he is usually 
the first mantobe 
y-off 

Get into drafting, where the pay is good, the work is 
fascinating and opportunities lie in EVERY branch of 
industry. Men from all walks of life enter this profession. 


LEARN at HOME 


Drafting is quickly learned at home. Just an hour 
or two a day right in your own home can do wonders 
towards making you a draftsman and fitting you for 
this interesting, profitable, inspiring profession. Amer- 
ican School graduates are found everywhere in posi- 
tions of responsibility and power. 


Big Opportunities NOW 


Now is the tiime to get into drafting. New machines, 
replacements, buildings, bridges, roads, and all other 
new ventures must be planned on the drafting board 
before the actual work begins. Classified sections of 
daily newspapers carry advertisements of jobs open for 
draftsmen NOW. Our plan of instruction often qualifies 
students for good jobs long before completing the course. 
There are no books to buy, for these are all supplied 
; a part of the course without one penny of extra cost 
Write for information, there is no cost or obligation, and 
let us tell you why such wonderful opportunities exist 
NO American School 


LETS DO IT 
THIS WAY! 
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sand Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
Easier to play. You’!| develop talent fast 
withthese new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer.Mentioninstrument. 
C. G. CONN, LTD. 1182 CONN BUILDING 
ELKHART, INDIANA 


se CONN 


BAND INSTRUMENTS 


















LEARN TELEVISION with RADIO—NOW! : 
1 pp y ry, Secent 1 os a Se 
\\ i, y ud ; I 
trom be g to end in our 
ma ibs and studivs 
Y y ite t i is of 


Y t t t na i skilful 
gula id eieVision spe ilists. 
Demand for Television Experts 
Tele t perfected and re 

ON THE NI 


for the market XT BIG 
BUYING WAVE. B rs pre 


billion-dollar industry 


6 MONTHS THOROUGH, 
PRACTICAL TRAINING 





S. Q. NOEL, Pres. First National Television, Inc. 
Dept. E-1 _® Power & Light Bidg., Kansas City, Mo. 








bir, wing ded un aenetinn wetin tintivaneden 
dd rees_ 
NOVEMBER, 1936 Plea 





NO FOOLING IN MODERN 
MOVIE THRILLERS 


(Continued from page 124) 


and fly straight down alongside it.” 

But when he reached Medford he found, 
not an ordinary airplane, but a streamline 
monoplane, capable of hurtling downward 
400 miles an hour in a power dive. No camera 
ship could possibly match that speed, and the 
director went into a huddle with his camera- 
man to devise some means of filming such 
action. The solution was surprisingly ingen- 
ious. Instead of mounting the camera verti- 
cally, he had it laid on its side directly above 
the cockpit. He took off, and the two planes 
flew parallel courses sixty feet apart through 
broken clouds for nearly two hours. 





HE director shot about 3,000 feet of film, 

and later studio cutters took out all the 
parts in which the monoplane was shown 
bouncing around in the air. When the film 
was turned straight up on the screen, the 
audience saw the ship pointed straight down 
and screeching through fog and clouds in 
the prettiest power dive you ever saw. 

Such ingenuity cannot be applied to racing 
automobiles. When a man is flung from an 
overturning car, you can rest assured he 
risked his neck, while an extra gray hair or 
two made its appearance on the director's 
head. 

Once I took fifteen stunt men and racing 
drivers across the continent from Hollywood 
to Indianapolis, where we staged a race on the 
famous speedway. The script called for two 
particularly dangerous episodes. One driver 
was to crash through a synthetic concrete 
wall and turn over; another was to pass 
the field at high speed directly in front of 
the grand stand. “Make it real,” were my 
only instructions to the drivers. 

Leo Nomis smeared the imitation concrete, 
cramped his front wheels, and rolled over, 
escaping with only a few bruises. For the 
other scene, a young driver, eager to please 
the director, pressed the throttle to the floor 
boards, passed the other cars, and swerved 
sharply, directly in front of the cameras. 
Three times his car rolled sidewise, and when 
help reached him he was dead. But audiences 
thought it was merely a trick. 

Several weeks later Nomis reported to a 
southern California airport to double for 
Richard Arlen while spinning an airplane 
3,000 feet down from broken clouds. Nomis 
kicked the ship over in a spin and kept her 
coming directly toward the cameras. He 
failed to straighten the plane out, and smashed 
into the earth in full view of the cameras. 
Once more, audiences thought it must be 
some kind of trick. 

Audiences never know the cost of finished 
productions in life and limb, During a single 
location trip we may expose 40,000 feet of 
film. Perhaps you will see 1,000 feet of the 
most thrilling scenes. Less than ten minutes 
on the screen is often all there is to show for 
months of hardship in a constant search for 
realism. 


BEARING ALLOY SMOKES 
WHEN OIL IS NEEDED 


ADDING a small amount of calcium to lead 
has been found to produce a new and valua- 
ble alloy for use in machinery bearings. The 
new metal has a much higher initial melting 





point than conventional bearing materials 
that have a lead-and-tin base. Bearing linings 
made of the new lead-calcium alloy, it is said, 
give off smoke when not properly lubricated, 
thus raising a danger signal that may save 
costly bearing or shaft repairs. Under similar 
conditions, friction would melt most bearing 
alloys before the “smoking temperature” had 
been reached, doing serious damage before 
the danger could be discovered. 












Boys and girls 
who are good Har- 
monica players are always 
in demand for parties, and all 
kinds of social meetings. They are 
the leaders who get the fun going—the 
singing and dancing that make the party “‘pep- 
py”—the ones that form Harmonica Bands 
that play at school functions and community 
meetings. More and more boys and girls are 
realizing how much fun they miss if they are 
left out of these groups because they don't 
play the Harmonica. 


NEW INSTRUCTION BOOK MAKES 
LEARNING TO PLAY THE HARMONICA 
EASIER THAN EVER 


The New Hohner Instruction Book, “Harmon- 
ica Playing Made Easy” is the simplest and 
easiest Instruction Book ever prepared for the 
Harmonica. It takes you step by step from 
the correct way to blow each single note, right 
up to where you play complete selections. A 
number of old time popular songs arranged 
for the Harmonica are included in the book. 
Also tells how to form a Harmonica Band. 
Just send in the coupon below for a Free Copy. 


ALL FINE PLAYERS USE HOHNER HARMONICAS 
Practically all the expert players you hear on 
the stage or over the radio use Hohner Har- 
monicas, because they are true in pitch, ac- 
curate in tone, and sturdy in construction. So 
be sure to ask your dealer for a Hohner Har- 
monica—‘the world’s best”. 


M. HOHNER, INC., 351 Fourth Ave., New York 


On 









Mail Coupon for 
Illustrated Harmonica 


F R E E Instruction Book a 





M. Hohner, Inc., Dept. 994L 
351 Fourth Ave., New York City 
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Protect the future profits from 
your idea by securing a U. S. Pat- 


ent. Delays are often dangerous. 
I give prompt and PERSONAL fi 
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‘tie his 


attention to your case—nothing 
is entrusted to unskilled assistants. 
The Patent Office itself urges you 
to select a Competent Registered 
Patent Attorney in order to protect 
your interests properly. Therefore, 
before doing anything else, send for 
my NEW FREE BOOK and get 
the full fact and with it I will 
end you my FREE ‘‘Record of In- 
entior for All correspondence 
confidential. Mail coupon TODAY 


L.EDWARD FLAHERTY 
REGISTERED PATENT ATTORNEY 


71-D International Building, WASHINGTON, D. 
Please send immediately your FREE book and Record 
of Invention Form. 


at 
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MONEY for YOU-in 
POULTRY 


Earn $1,000 to $2,500 a Year 
or Have a Business of Your Own! 





Whether you want a job 
ut 2 pay or a highly 
pro e business of your 
own l Poultry Indus 
try offers you more than 
at other There's a 
shortage of poultry meat 
and exgs—-a shortage of 
trained poultrymen I'll 
train you quickly at home 
to Hil a good job in 
Poultry and our FREE 
Students’ Employment Dept. will help you get one! 


FREE Book Shows 
Way to BIG PROFIT 


Spare Time or Full 
Time—You Can Cash In 
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CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 116-C, New York 
MILLER BUILDING, DEPT. 116-C, WASHINGTON, D.C. 


Preege send me your Free Book, ‘*How to Obtain a Pat- 
ent, “Record of Invention Form.’ 
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SCIENCE REMAKES THE DOG 


(Continued from page 43) 


he knew when to go into action and 
tone of his master’s 


his task, 
when to stop, by the 
whistle. 

Among the strangest 
vated for particular jobs, 


characteristics culti- 
are those of the 


Afghan hound, brought to America a few 
years ago, but used for many centuries as a 
hunting dog in the mountains of Afghanistan. 


While he is not so fast as many other hounds 
on level ground, he has developed high, wide- 
set hips which fit him especially for running 
on hills, and for leaping over obstacles. And 
because he frequently hunted in dense thick- 
ets, he has been bred to carry his tail high, 
like a flag, which his master could see above 
the concealing brush. 

Even more fascinating than the shaping of 
traits in individual breeds of dogs, has been 
the creation of new breeds by crossing, for 
special purposes. Tremendous care was re- 
quired, to select offspring with just the right 
inheritances from each stock. 


| REEDERS of Chesapeake Bay retrievers, 
desiring to improve their scent, crossed 
them with hounds, but were able to preserve 
the chief characteristics which they had in- 
herited from their other ancestors, supposed- 
ly curly-coated retrievers which had _ been 
mated with two NewFoundland dogs taken 
from a wrecked ship. Their stamina and their 
rough, almost waterproof coats enable them 
to withstand severe storms and work in water 
chilled by floating ice. 

The Chesapeakes share with American fox- 
hounds and Boston terriers the distinction of 
being the only breeds originated in the 
United States. The foxhounds were said to 
have been developed by George Washington, 
who, to obtain a faster breed, crossed English 
foxhounds with French hounds given him by 
General Lafayette 

Boston terriers represent another success 
of breeders in obtaining just the desired char- 
acteristics from a parent stock, this time the 
English bulldog. Crossing it with the white 
English terrier, they obtained the bulldog 
type of head on a dog smaller and more agile 
than the bulldog. By that time the bulldog 
had been cultivated into a good-natured 
though still courageous animal, and those 
qualities were preserved. 

Strangely, a somewhat similar set of an- 
cestors produced the bull terrier, a very differ- 


ent dog. This time, the breeders wanted 
fighter, so they chose the bulldog. They 
crossed him first with large black-and-tan 


terriers and white English terriers, producing 
a heavy-set, short-legged, fawn-colored dog. 
By careful selection they eliminated the short 
head and nearly all the other old bulldog 
qualities except the courage. Then the dog 
was crossed again with white terriers, and the 
white color, a recessive characteristic, was 
fixed, so that the dog became essentially the 
bull terrier we know today. 


HE bulldog himself was the result of care- 

ful breeding of dogs for the barbarous 
sport of bull baiting. The bulls which were 
to be killed were roped to stakes, so the dog 
did not require real hunting ability, but only 
ferocity. The heavy, powerful mastiff was 
crossed with other breeds, among them prob- 
ably the pug, for a peculiar reason. The bull- 
dog’s chief requirement was to hang on, when 
he caught hold, and the pug’s short nose 
enabled him to breathe without letting go. 
With the passing of bull baiting, the bull- 
dog began to be cultivated with two oddly 
contrasting aims. The ferocity was_ bred 
out, until be became a really kindly beast, but 
at the time, his ugliness of appearance 
was encouraged to such an exaggerated extent 
that it often interfered with his health. 
Breathing frequently was an effort for him, 


same 


even in repose; and his lower jaw protruded 
so far that he often had trouble chewing his 
food, making him a prize example of unwisely 
directed heredity. 

Like the bulldog, the Airedale terrier had his 
origin in a questionable pursuit. Not only was 
he for a considerable time a mongrel, but he 
served as the helper of poachers on forbidden 
game preserves. The poachers worked at 
night, and wanted dark-colored dogs which 
would not be conspicuous, and which hunted 
without baying. They crossed old English 
terriers and otter hounds first, then Irish ter- 
riers and bull terriers, until finally the present 
type was evolved and stabilized. 


HANGES in the occupations of other 

dogs, as strange as the reformation of the 
Airedale and bulldog, have been effected by 
skillful crossing. The pointer, today’s widely 
used bird dog, was employed 300 years ago 
in England for finding rabbits to be chased by 
greyhounds, which hunt by sight. 

Breeders crossed the English pointer with 
Spanish dogs, to get the superior “pointing” 
ability of the latter, but they bred out the 
foreign dog’s other characteristics, as inferior 
to the native’s. The original pointer stock 
is believed to have descended from “setting 
spaniels,” greyhounds, foxhounds, and blood- 
hounds. Later, to produce a kindlier dispo- 
sition, the dogs were crossed with setters. 

The English setter’s ancestry, quite curious- 
ly, includes the Spanish pointer, along with 
several types of spaniels. The setter himself 
had started work as a hunting dog long be- 
fore the advent of firearms; he located birds 
and crouched while nets were drawn over 
them. 

The English sportsmen’s desire for a dog to 
chase the fox out of his hole, resulted in the 
mingling of an amazing array of dog-talent, 
to produce the popular smooth-coated fox- 
terrier. Many experts believe the little animal 
carries the blood of black-and-tan terriers, 
beagles, greyhounds and bull terriers, with im- 
portant heritages in alertness, scent, speed, or 
courage from each. 

Another little dog, descended from differ- 
ent stock, became the wire-haired fox terrier. 
It was crossed with the smooth terrier, to 
get symmetry and white coloring, but the 
breeders were careful to retain the rough 
coat. 

Almost as frequently as new breeds have 
been created, old ones have disappeared or 
suffered serious declines. The Irish wolf- 
hound, one of the most famous breeds in his- 
tory and perhaps the largest, degenerated and 
almost became extinct with the passing of 
conditions which had made it useful. But an 
English sportsman, wishing to restore it, 
crossed the remaining dogs with deerhounds, 
which he thought were of the same breed. 
Then he crossed them with Great Danes and 
Russian wolfhounds, until once again the 
Irish wolfhound became the tallest known 
dog, standing as high as thirty-six inches at 
the shoulder. 


NM ANY other dogs which have become ex- 

tinct, or almost so, are represented by 
new breeds in the making of which they had a 
part. The black-and-tan, or “rat terrier,” for 
example, whose unreliable temper cost him 
many friends, still flourishes today in a trans- 
formed and reformed state, as a part of the 
Boston, the bull terrier, the fox terrier, the 
striking and intelligent Dobermann Pinscher 
(first bred by a German dog catcher) and in 
many other popular breeds. 

Changing tastes and living conditions which 
so often decree the end of a dog as a type, 
frequently make a new place for a part of 
him—and it is the job of the skillful breeder 
to see that the right part is saved. 
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FOOD OR POISON? 
(Continued from page 25) 


asked Thomas A. Edison for a definition of 
electricity. He replied that any schoolboy 
could give as good a definition as he could. 
He knew what electricity does but not what 
it is. So with allergy. We know its effects, 
but much concerning how the effects are 
produced is shrouded in mystery. Two na- 
tional groups, the Association for the Study 
of Allergy and the Society for the Study of 
Asthma and Allied Conditions, are now 
seeking to penetrate these mysteries. 


NE widely accepted theory is that the 

reaction is caused by fc reign substances 
reaching the blood stream. The _ patient’s 
system has built up a standing army of tiny 
bodies in the blood to fight this particular 
substance. When more of it is introduced, 
many specialists believe, these bodies go in- 
to action so quickly that the health of the 
patient is upset. 

This theory that the reaction takes place 
in the blood stream would explain an oc- 
currence in an eastern hospital that reads, at 
first glance, like a page from some Baron 
Munchausen of medicine. 

In an emergency, a patient received a 
blood transfusion that saved his life. But, 
shortly afterwards, he began to sneeze re- 
peatedly. Investigation showed that the do- 
nor of the blood was allergic to chicken 
feathers and that the allergy had been trans- 
ferred temporarily to the patient, who was 
immediately affected by the feathers in his 
pillow! 

Another curious instance of temporary al- 
lergy was reported recently to the American 
Medical Association. After an abdominal 
operation, a woman developed symptoms of 
hay fever. Her physician discovered that 
she was allergic to the catgut used in sew- 
ing up the incision. It had been treated to 
last forty days. At the end of that time, 
when the catgut had been absorbed by the 
body, the “hay fever” disappeared. 

Occasionally, some common drug, such as 
quinine or aspirin, will produce an _ unex- 
pected result because the patient is allergic 
to it. One man, in the South, who was dy- 
ing of diabetes, could not take insulin. A 
virl who had an infected hand made mat- 
ters worse by putting on a flaxseed poultice. 
She was allergic to flaxseed. 

Cosmetics—face powders, lip sticks, per- 
fumes, hair lotions, soaps,—often act as poi- 
sons to sensitive persons. I remember one case 
in which a wealthy woman traveled thousands 
of miles——to California, Florida, Africa—— 
in search of a climate that would relieve her 
asthma. Then, she found she was carrying 
her asthma wherever she went,—in her pow- 
der compact. She was allergic to orris root, 
one of the ingredients in the powder she used. 

That recalls one of the funniest cases I ever 
encountered. A young man found that when- 
ever he kissed his sweetheart he began to 
wheeze and sniffle. A special brand of face 
powder was the explanation. 


AC there is the record of a sea cap- 
tain who had an attack of asthma 
whenever he came into port but who was 
free from the disorder at sea. Investigation 
showed that he was sensitive to orris root 
in face powder. At sea, where there were no 
women and no face powder, his asthma dis- 
appeared. 

To aid thousands of persons who are al- 
lergic to orris root, a Chicago manufacturer 
has put on the market a powder free from 
the troublesome substance. This same com- 
pany is turning out a complete line of non- 
allergic cosmetics which are sold from coast 
to coast. 

Other concerns are catering to the trade 
of those sensitive to various foods and dusts. 


A milk substitute (Continued on page 129) 
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SMALL IDEAS MAY 
HAVE LARGE COM- 
MERCIAL POSSI. 
BILITIES 


Ideas do not have to be compli- 
cated to be profitable when Pat- 
ented. The 5c and 10c stores 
flourish on simple Patented pro- 
ducts which are commercially 
successful. The zipper, safety pin, 
thumb tack, paper clip, collar but- 
ton—all are simple, yet familiar 
inventions—brought their inven- 
tors rich rewards. If you have a 
Patentable idea—actto protect it. 


DELAYS ARE DANGEROUS ® 
IN PATENT MATTERS 


The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to se- 
cure a Patent. If you have an idea, you should send 
for this book AT ONCE. Remember, inventing an ar- 
ticle is one thing—securing the exclusive right to manu- 
facture it, use it or sell it is another. Without a U. S. 
Patent, you cannot expect to reap the profits that your 
invention may make possible. Send at once for this 
book. After you get that, you'll know exactly what 
to do to protect yourself. @ 


RECORD OF INVENTION 


Te 4-14 - 


When you place your idea in our hands, we are in 
position to proceed at once to secure protection 
for you. ur fees are reasonable, and, if you 
desire, we can arrange convenient terms of 
payment. / 


We will send you our Record of Invention 
form FREE. This blank will enable you to 
make a sketch of your idea in proper form 
and have it witnessed in such manner that 
it may be of value to you as evidence 
should the occasion for evidence arise. In 
our book, we tell you how to use this form 
to protect your interests. 



















































































| Every year thousands of Patents are granted. Very 
| few, however, represent the discovery of entirely 
| new principles. Most of them provide new methods 
| of doing some everyday thing in a better way. These 
| improvement Patents offer large chances for profit if 
| commercially useful. The business world wants im- 

proved products and services. 


Ths FREE 
BOOK TELLS HOW! 


How your Patent Application is made; 
what kind of sketches or drawings are nec- 
ouaine what other papers must be made 
out; how the Patent Laws protect you; why 
it is important to avoid loss of time in get- 
ting your application filed; and many other 


important points. Even a very simple idea, 

if new and useful, may prove very valuable. MAIL 
You may have much to gain and nothingto COUPON 
lose by sending for this Seah TODAY. NOW 


OUR LOCATION IN 
WASHINGTON 


Our offices in Washington are 
convenient to the Patent Office, 
and we and our assistants can, 
therefore, appearpromptly before 
the officials and Examiners. 


CLARENCE A.O’'BRIEN 


€& Hyman Berman 
88-A Adams Building 


WASHINGT ON, D.C. 
REGISTERED PATENT ATTORNEYS 


BEFORE U.S.PATENT OFFICE 










REASONABLE FEES 
















AND CONVENIENT Please send me your FREE BOOK, ‘Patent Guide for the In- € 
TERMS ventor’’ and your ‘‘Record of Invention’’ form, without any cost 
or obligation on my part. G 

We have served thousands of in- cs 
ventors in all parts “se United NAME ennanssaneconensnesocnecsnsevonsennee ¢ 
States and we are able to serve = 

‘ou very reasonably and extend ADDRESS & 
liberal terms of payment. So : " one, 
don't waste valuable time. (Important: Write or print name plainly.) « 
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Take A Letter, Miss Bunny 


TO ALL SPORTSMEN: 


DOUBLE YOUR PLEASURE FROM HUNT- 

ING AND FISHING BY LEARNING TO 

MOUNT YOUR BEST TROPHIES... 
IT'S EASY! 


YES! It’s Easy to Learn, Right 
in Your Own Home, to MOUNT 
ANIMALS, FISH and BIRDS! 


WILD one is er owing scarcer. Every specimen 
you get fre »ow on is doubly interesting and valu- 
able. M« ant them for yourself and your friends 


Learn quickly in spare time > to Restore and Recreate 
birds and animals so they eugene actually ALIVE. 
Our old reliable scho« 250,000 pupils, can 


= . 
teach you. Write for wee ‘book Today. 


FUN and PROFIT, Too! 


Taxidermy is ascinating art 
and hobby. Profitable, Too! $30, 
to $80 a month reported by many 
students from spare time work. 





Sportsmen bona their trophies mounte They 
pay we r money-making art, t at is 
also entertaining. Mount and Tan for others. 


pare time to FUN and CASH 


ANYONE CAN LEARN 





“xperic sary. Complete double course teaches Taxi- 

y and "TANNING from t exgir Craft and Novelty Taxi- 

domestic anima tremendot y inter- 

esting and ‘profi itable. Y can t norous groug » the 
rel and rabbit ywwn above, Great fun. 


Get this F REE BOOK Now! 


Tells 


upon for this fascina 0 unique phot 


W y YOU. can learn at home in SPARE: TIME. State your ag 


FREE |= foe) r 


Corenwentere School of Vasidormy, 











. 3398 Elwood Bidg., Omaha, 

8 Send me your free illus trated bo« . "ew to 

! Mount Game’’ Als ll me how If may learn 
this fascinating art easily and quickly by mail. 

8 No obligation. State your age. 

8 Name Age 

B Address 

. 


Always mention PopuULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 








U. P. Student Wins 


Pop. Science Prize 


Finds Easy Way to Increase Income 





J. A., of El Paso, Texas, recently won a 
prize offered by Popular Science Monthly for 
writing a Story.” In it he said: 

I saw the ad of correspondence course in 
ded to investigate lo make 


took the course and never 


‘Success 
ymhotogra hy nd de¢ 


taking) the school 


week. 
I want 


ind we 
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iy to the many amb ymen too 


‘ 1. Write: 
PHOTOGRAPHERS 
rdSt., New YorkCity 


UNIVERSAL 
Dent. 311.10 West3 
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TESTS WITH CHLORINE 
AND ITS COMPOUNDS 


(Continued from page 


55) 


| generated in small quantities in an extremely 


simple piece of apparatus consisting of a 
wide-mouthed bottle, a medicine dropper, a 
two-hole cork, a test tube, and a short section 
of glass tuking. Crystals of potassium perman- 
ganate are placed in the bottle and the 
medicine dropper is filled with hydrochloric 
acid. When a small amount of chlorine is 
required, squeezing the bulb will squirt a 
few drops of the acid on the potassium per- 
manganate and the chlorine generated will 
flow out through the tube. Substances to be 
tested with the chlorine should be placed in a 
small test tube which can be pushed over the 
outlet tube. As in the previous experiments, 
the test tube should be heated gently to 
hasten the reaction. 


HLORIDES also can be made in the home 
laboratory directly from hydrochloric 
acid by allowing the acid to come in contact 
with the desired chemical. For example, cu- 
prous (copper) chloride can be made by dis- 
solving copper in hydrochloric acid, iron 
chloride can be produced with iron and the 
acid, and magnesium chloride can be obtained 
by combining magnesium hydroxide (milk of 
magnesia) and hydrochloric acid. In these 
experiments, the acid should be heated slightly. 
The chlorides formed by these and other re- 
actions can be obtained in the dry form by 
evaporating the solution after the reaction is 
complete. Simply apply heat to concentrate 
the liquid and then allow it to crystallize. 
Or, if you prefer, continue to heat it gently 
until only a dry powder remains. 

When solutions being evaporated are heated 
from underneath in the usual way, you will 
find that they have a tendency to spatter. A 
better and safer method is to apply the heat 
from above. If a Bunsen burner is used, pass 
the flame back and forth over the top of the 
liquid. If your laboratory is equipped with 
electricity, the homemade overhead heater 
described and illustrated on page 55 will do 
the job with a minimum of fuss and bother. 


RUBBER WATERPROOFED 
BY NEW PROCESS 


is not waterproof. Contrary to 


RUBBER 


popular opinion, it disintegrates into a soft, 
mushy substance when exposed to moisture 
for long periods. Recent experiments con- 


ducted by two Boston, Mass., chemists have 
resulted in the discovery of a method of wa- 
terproofing rubber so that it can be used as 





an insulating material for ocean cables and 
underground power lines, which are now 
sheltered in gutta-percha or lead. According to 
the report of the tests, the protein materials 
present in commercial rubber not only absorb 
water but also provide paths by which mois- 


ture can permeate the rubber. Removal of 
these proteins, it is said, makes rubber com- 
pletely waterproof. None of its characteristic 


properties are lost in the de-proteinizing proc- 
ess, it is claimed, and the waterproofed rubber 
is expected to be useful in all cases where insu- 
lating materials must withstand the effects of 
long exposure to moisture and dampness. 


CAPTIVE BALLOONS SET 
NEW HEIGHT RECORD 


CARRYING self-recording instruments for 
cosmic-ray research, a tandem of five bal- 
loons recently soared to a new altitude record 


of 92,000 feet near San Antonio, Tex. The 
new irk was more than 2,000 feet higher 
than the former record, and enabled scientists 
to study instruments that had _ penetrated 
through more than ninety-eight percent of 
the earth’s atmosphere. New balloon assaults 
on the stratosphere are now under way in 
Madras, India 
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Making Money 
With Your 


CAMERA 


Here is a bran-NEW, exceptionally prac- 
tical manual which will teach you many 
kinks and tricks, ways and means to take 
and sell pictures. Written entirely for the 
amateur or semi-professional camera hob- 
byist, it clearly demonstrates by pictures 
and directions the principles of picture 
taking that bring you photos which are 
marketable—and how and where to sell 
them 


COMPLETE, FASCINATING 


Easy To Understand 


The ingenious amateur who can learn how to 
ar ply some of the simple rules in this book can 

1iake enough money with his camera to pay for 
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some welcome profit as well. 

THE TWENTY FIVE SECTIONS 
of the manual cover such subjects as: Photog- 
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gravure Sections; Ventures In News Photog- 
raphy; Syndicating Photographs; Pictures For, 
‘he Magazines; Landscape Dollars; Selling 
Photographs To Manufacturers; Developing and 
Printing For Others; Miniature Camera Possi- 
bilities; Lantern Slides and Their Relatives; 
Salvaging Old Photographs; Still-Life Photog- 
raphy; Photographic Novelties; Accidental 
Profits; Nature Photography; Movie Profits; 
Coloring, Retouching, etc.; Invisible Light 
Magic; What About Stereo Photography?; Use- 
ful Accessories You Can Make; Miscellaneous 
Information. 
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back in ten days. (If you prefer to enclose cash, 
send $2.00). 
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FOOD OR POISON? 
(Continued from page 12 


made from soy beans which can be digested 
by patients who are upset by ordinary milk 
is now on the market and a process recently 
patented by an Ohio inventor will make it 
possible for allergic people to drink cows’ 
milk without ill effects. Special heating 
chambers remove the objectionable elements. 
Incidentally, it is rarely the milk itself that 
causes trouble. Rather it is the traces of 
something the cow has eaten, such as bran, 
weeds, or various flowers. 

In Massachusetts, a large furniture fac- 
tory is doing a flourishing business supplying 
special chairs, beds, and sofas to buyers who 


are allergic to feathers and animal hairs. 
Large department stores throughout the 


United States are also selling specially de- 
signed covers that slip on over chairs and 
sofas to prevent dust from the interior from 
reaching the air. 


F COURSE, the commonest form of al- 
lergy due to floating particles is hay 
fever. Hundreds of thousands of people 
travel millions of miles a year to escape the 
air-borne pollen which causes them misery. 
That it is not necessary even to swallow or 
breathe a substance to have it upset you is 
illustrated by a host of curious cases in the 
records of allergy. Here are two with a 
humorous twist. 

A New York woman 
to be fitted with new On her way 
home, she noticed that people were turning 
and staring at her as they went by. When 
she glanced in the mirror, she understood the 


went to an oculist 


glasses. 


reason. Across each cheek was a_ huge, 
cherry-red welt. The composition used in 
the frames of the spectacles evidently con- 


tained some element to which her system was 
allergic. 

Imagine the amazement of another eastern 
woman when her upper lip began to swell as 
soon as she started playing the flute in an 
orchestra of which she was a member! By 
the end of the concert, it was puffed up as 
though a bee had stung it. That night, the 
swelling went down. But the next day, 
when she started to practice, it puffed up 
again. Every time she put the flute to her 
mouth, her upper lip began to swell! 

She took the instrument and her weird 
story to her family physician. He made tests 
and learned that a new mouthpiece recently 
placed on the flute was made of wood to 
which the woman was highly sensitive. When 
another mouthpiece replaced it, her mystify- 
ing disorder was ended. 

In conclusion, here is the question 
is most commonly asked me about 
Is it inherited? If your father is upset 
milk or or primrose pollen, does 
mean you will be too? 


which 
allergy. 
by 
that 


eggs 


‘CIENCE can give a definite answer. It is: 
‘J No. After studying the family histories 


of 250 allergic children and 315 normal ones, 
Dr. Bret Ratner, professor of children’s dis- 
eases at New York University College of 
Medicine, recently reported that he found 
no more allergic parents in the first group 
than in the second. 

However, it is known that a tendency to 





be sensitive to something often is handed 

down from father to son. For example, I 

know a man who can ride horseback all day 

long, while his son begins to sneeze if he 

comes within half a block of a horse. But, 

the same son can eat walnuts whenever he 
| wants while the slightest taste makes his 
| father break out with hives! 


In this strange world of idiosyncrasies, laws 

which we know little are constantly at 
work. And, in their functioning, they pro- 
duce some of the most fascinating, well 
as bewildering, pages in the story of medi- 
cine. 
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Buffalo Courier. Later 
I started a Radio serv 

ice business of my own, 
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MAIL 
NOW 





eee te ee ee oe se oe Oe | 





ering advertisements in this mag 


or FRE Feroor 


J. E. SMITH, President 


National Radio Institute ip Radio 
Dept. 6MP3 
Washington, D. C. 
Dear Mr. Smith 
Without obligation end 
e the Sample esson and 
r free book about the spare time 
a full time Radio opportunitie and 
ow I can train for them at home in spare 
time (Py ise write plainly.) 


t 
Se SS SSS SS SS SSS SSS Se eS ee eee 





want to make more money 
show you that I can train you 
at home in your spare time for a good 
Radio job Mail the coupon I l 
send you my first lesson FREE 
amine it; read it See how ] 
and easy I 
ime, even if you've never 
or electrical experience 


Many Radio Experts Make 
$30, $50, $75 a Week 


Do you 
Let me 





Radio broadcasting stations pay eng 
hee perators tation mana ! up 
to $5,000 a year Spare time Radi 0 
set servicing pas is much as $200 toa 
$500 a year —full 1e servicin 
pays as much as $30, $50, $ i week 
Many Radio Expert I } own 
usinesse Manufacturers and job- 
bers employ teste nspector fore 
men, engineers, s¢ 

to $6,000 a vear 

aviation, commerce 

peaker systems are new 

ing good opportunitic 

future. Television pr 

iobs on [ 

holding good jobs i 

of Radio 


Many Make $5, $10, $15 
a Week Extra in Spare 
Time While Leeruing 


gend yo oe 


ow 






Starting the day you enro 
tra Money Job Sheet They s 





to do Radio repair jobs that nca h in 
on quickly—give you pl ans ar ideas that 
have made good spare time mone frem 


$200 to $500 a vear—for h rat ds of fellow 
I send you Radio equipment to conduct «€ 

periments and give you practical Radio e» 
perience. 


Get My Lesson and 64 Page 
Book FREE. Mail Coupon 


In addition to my Sample Lesson, I wil send 
you my, 64-page book Rich Rewards in 
Radio,’’ FREE to anyone over 16 year id 
My book describes Radio pare time and 
full time opportunities and those coming ir 
describes my Training in Rad 





television: 







an envelope, o napenny postcard. 
J. E. SMITH, President 
National Radio Institute 


Dept. 6MP3, Washington, D. C. 


Rich Reward, j 









State 


Lessenecenancasanl 





la 








Sensational 


BARGAINS 


New 


VERY LATEST 


FEATHERWEIGHT 
MODEL 
Now Only 
10¢€ a day 
ON EASY TERMS 


Send No Money—Free Trial 


Here at last--is the perfect family portable--the most revo- 


lutionary achievement in typewriters. Think of it--a fully 


complete, FEATHERWEIGHT, streamline model with 
standard 4-row keyboard, standard paper roller and every 


essential feature, weighing less than six (6) lbs. Priced at 
a great saving. Positively a mechanical jewel. Not a toy or 
incomplete model. The only Real Portable —mechanically 
perfect and complete in every respect, yet so light a child 
can carry it with ease. Fits into small brief case or table 
drawer--only 2 3,8 in. high. Guaranteed to last years. 
Only by actually see ing and trying this amazing portable can you 




















appreciate its superiori Use Special Coupon below without risk 
Send for 10-day trial -- without obligation to buy -- 
- while special introductory low price holds good 
Typing 
Course pay only $37.50 cash or 1l0c a day on easy term pian 
$3.00 a month ur ntil 1 $3 ».7E & (term pri e) is paid 
INTERNATIONAL TYPEWRITER £0. Dept. 1107 1 
Franklin and Monroe Sts. 
HERWEICHT Portable F.O.B. 
$37.50 cash or $3.00 a month until $29.75 (term price) is paid. Or, 
if Lam not perfectly satisfied | can return it within the 10-day 
] 


FREE SPECIAL OFFER—ACT AT ONCE! 
See and try for yourself. If you decide to keep it 
a oS o> a Op aD Gene ny 
send the DeLuxe FEAT 
on 10 days Free Trial. uf I decide to keep it I will pay 
tria! period. 





Addre 





"7 


For quick shipment give references and occupation 5 


ee 


LEARN to SEL gaa 


Being a Failure 
n raking $4 000 to $10 


I 
1 
1 
Name Age l 
| 
I 
' 











Secrets of alesmen 000 a year 
now available in fascinating salesr home training pla 

Cor ne —— bound to make good salesmen wanted 
Getintothe NG PAY GROUP: f mast rh **know 
ing how Two rk e Key t ip’’ and 
**Mistak Comer nly Made in Se omen who 





want to get ahead. Write for the 
NATIONAL SALESMEN’ STRAINING = 
Dept. 61-S—21 W. ELM St., CHICAG 


A RGEMENTS 


Is Photography your hobby Do yo u want 
rofitable b ess at home? Make 

Phovo ENLARGEMENTS (. r yourself 

and others Your cost c each and le 
























rhe Ideal Photo Enlarger i AUTOMAT- 
._ No experience required. Also 
COPIES any vi “ture. $5.94 COM- ANY 


PLETE. Interesting circular FREE 
IDEAL- x, 122 | East 25th Street, | wEW oa Se SIZE 


Now Ready-—The New 


WEBSTER’S 
COLLEGIATE 


An entirely new book 
abridged from the new 
Merriam - Webster, 
Wesster’s New INTER- 
NATIONAL DICTIONARY, 
Second Edition. Sur- 
passes all other 
abridged dictionaries 
in authority, conven- 
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KEEP YOUR CAR 
LOOKING NEW 


(Continued from page 60) 

rest of the car. The right front fenders of my 
last two cars have gone dull and shabby, while 
the rest of the car stayed all right. Can any- 
body account for that?” 

Gus winked slyly at Joe. ‘“Here’s where I 
get a reputation as a magician,” he whispered. 

“You bought a new house four years ago, 
didn’t you, mister?” he challenged. 

“T did, but how in the world did you know 
that?” The man with fender-finish trouble 
countered in amazement. 

“And you’ve got a one-car garage,” Gus 
went on, “that faces south directly on a 
street, with a window on the east side.” 

“Can you beat that!” the tourist gasped. 
“That’s exactly what I have got. Are you a 
mind reader or something ?” 


BROAD smile crept over Gus’s rugged 

features as the eyes of every one in the 
circle centered on him. ‘‘No hocus-pocus like 
that, just a matter of cause and effect,’ he 
explained. “You said your last two cars had 
bum fender finish. You're the kind of chap 
that gets a new car about every second year 
so it was pretty safe to estimate that the 
trouble started four years ago. 

“Now, the only thing that is likely to cause 
that kind of trouble is unequal exposure to 
sunlight. That meant that four years ago you 
began to keep your car in a new place, and 
the average man doesn’t change garages with- 
out changing houses too. Of course, I was only 
guessing when I described your garage, but if 
you'll stop to think a bit you'll see that’s 
about the simplest combination that'll let sun- 
light work on your right front fender for sev- 
eral hours every day. If the garage didn't 
face right on the street you might have to 
turn the car and back in but if you did that, 
it'd be the left rear fender that would be 
affected.” 

“Pretty slick reasoning all the same,’ the 
car owner agreed admiringly, amid several 
expressions of approval from the others. 

“IT never realized sunlight could do that 
much damage,” he added. “First thing I'll do 
when I get home is board up that window or 
put a shutter on it. I don’t need that light, 
anyway.” 

“Sunlight is the worst enemy you've got 
when you try to keep a car looking like new,” 
Gus went on, while every man in the circle 
listened closely. “Whether it’s enamel or lac- 
quer, the sunlight not only fades the color in 
time, but it also seems to hasten the surface 
corrosion, or whatever it is that spoils the 
shine. It takes the life out of rubber, and 
does things to the upholstery, too. That’s why 
winter is actually easier on a car’s finish than 
summer—the sun doesn’t shine so brightly. 
Of course, you can’t keep the sun from shin- 
ing on your car while you're using it, but it 
certainly pays to fix your garage so that no 
direct sunlight can reach it while you're not 
using it. Another thing you can do is to park 
your car in the shade when you are going to 
leave it standing for any length of time.” 
UMPH!” grunted the tourist who had 
started the argument. “In my town, 
heck of a job to find a place to park at 
ill. You have to take what you can get, shade 
or no shade.” 

“T guess — places are like that, now,” 
Gus sniied, “but it won’t do any harm to 
keep the idea in mind, anyhow.” 

“Lot's of things are bad for a car’s finish 
beside sunlight,” the little man suggested. 

“Sure, they are,” Gus agreed. “A strong 
wind is one of them, especially if it contains a 
lot of a * Works on the same principle as a 
sand blast. Small stones and grit flung up by 
the tires of the car in front of you can cut 
right through the 1 


(Continued on page 


I3i) 


| 














Have Fun 
Making Money 


Yes, You Can—Anybody Can 
make a lot of money right at 
home and, what’s more, have real fun 
doing it. We show you how, we fur- 
nish everything necessary on an easy basis. 


: 
HB 


) 
iit 


(Sa 





often T ° to learn about our plan; all 
Costs Nothing details are given you free 
Write today for beautifully illustrated idea book 
telling all about our methods which have made so 
many women independent. Learn how easy it is to 
make from $10 to $25 per week in the most delightful 
home work you can imagine 
Don’t miss this opportunity! Write Now. It’s FREE. 


FIRESIDE INDUSTRIES 
Dept. 51-S ADRIAN, MICH. 





World Wide ONLY 
One Tube $ 25 
™ Post 
weated alia, Pome. Paid 
ful Radio Receiver, allyour own? A Short 


and Long ave set that will actually 
bring in foreign stations from all parts 


of the World, ae calls, airplanes, 
amate rie etc., as well as your local sta 
ACE Radic eaiveGUAR RANTEEIL 





Thousands now in_ use 
Amazing | performance! Will bring in sta 
. tions many a $60,00 feaic can’t get! ! 
NOW, the world famous ACE Construction Kits 
are priced so low that anyone can afford one! For 
only $1.25 we send you, postpaid, an attractive 
heavy metal chassis-pane! mo very part needed 
tobuild a powerful one tube receiver. Not a feeble 
crystal set! Works on two inexpensive dry batteries. Later, you can 
change your set into the two tube battery or All-Electric set at spe 
cial low cost. You get a valuable radio education by wiring it yourself 
from our clear diagrams. It’s easy for even a chil d! Justa fe w simple 
connections. Send today for complete‘one tube kit only $1.2 
For more power and volume buy the TWO TUBE Receiver Kit $2.00 


ALL ELECTRI Two Tube house current set. No bat 


teries needed, Works on 105-125 volt 
AC or DC line. $3.00 


Comp! ete construction kit only 
ORDER Now!! Not a toy! Not an attachment! 
Kits wired 75 


Tubes 7Sc ea Dow s he hones $1.25 


ACE RADI 0 ) LABORATORIE: ES Devt S It Sar 


ONEY 


Grow Mushrooms in cellar, shed. Exclu- 


sive new process. Bigger, better, quicker 
AMERICAN MUSHROOM Tice 
INDUSTRIES, LTD., Dept. 726, Toronto, Ont. Lgl 
















crops. More money for you! 
Start now, for higher fall 
prices. We buy. Book free. 





Complete, tested 


inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References 


ADAM FISHER COMPANY 
_183-D Enright, 


SPECTROSCOPE 


SPECTROSCOPE showing countless lines of sun, chem 


icals, ores, chart for identifying elements; and book of 
$2.50 


i 120 experiments 

CARBON ARC for wenerating spectra $2.50 
TELESCOPE showing moon's craters $1.00 
STROBOSCOPE with 110-voltmotor, neon I: amp and book 
of 100 experiments @ 
ELECTRIC FUN! Book of 200 stunts with 110 volts telling 
how to make arcs, motors, window displays, do tricks, 

. $1.0 


MHocccccscese 
Cutting & Sons Campbell, Calif. 


PATENTS—TRADE MARKS | 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, ‘‘Evidence of Conception’’ and instructions, 
“How to Establish Your Rights’’—FREE! 
LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 









116 S St. 























training in Gas and 








Diesel Engineering 
qualifies you for gc 
jobs u learn on 


finest end latest 
equipment available 

The only 
ALL 
tial t ing ine 
rg Die sel Elec- 
Vower Generation 
eos ane Board While ‘Learnin 

sach R. R. fare allowed t 


NATIONAL SCHOOLS 


FOR FREE BOOK 








sy to learn. No dummy equipment. Earn 
Weassis tyou to get part-time }« »b. 
Write for Free Illustrated Catalog 





MAIL THIS COUPO 
; NATIONAL SCHOOLS-—Los Angeles, Calif. 


| Dept. PSA-11, 4000 S. Figueroa St. 


I NAME AGE 


| ADDRESS 


SCIENCE MONT HLY 


POPULAR 





St. Louis, Mo. 






‘ 
17 
¢ 
' 















Bes lig 
































YOUR membership will swell the ever-growing 

ranks of men and women who, in supporting the 
American Red Cross, know that the maximum 
of every dollar they contribute at Roll Call time 
will directly mitigate relief and suffering. ‘“‘The 
People’s Red Cross” needs your practical sup- 
port now. 








—— 1,500 NEEDED 
INVENTIONS 


é 1936 Edition of this remarkable source book 
ts for inventors by R. F. Yates tells what to 
invent, whe atinventions manufacturers are 
looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena- 
bles youto work on inventions thz at pay. Simple, practical ideas. 
Large cloth-bound book, 250 page Don't 
waste time. Send $2.50 today, or se ond $4.00 
for this great book and INVENTORS’ SELLING 
GUIDE wh } 











ich tells you where and how to sell safely 

your patented or unpatented inventions to its list of 

nearly 1000 buyers. Spat you must know about 

Selling Methods, Law, Royalty C ute acts, Financing, 

Finding Buyers. 224 pages, 00. Send no 

money if you au peetie C.0.D. shipment. Money back 
10t satis 





Write for FREE catalog of valuable books 
entors and sample pages of above books. 
DONLEY PUBLISHING CO. 
509 Fifth ) Fifth Ave., Dept. S-' S-11, 


PATENTS == 


PERSONAL SERVICE problems. Send 


drawing, or sketch and description of your invention, and 
$5.00. I will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340 Victor Bidg., Washington, D. C. 


for In- 





_New York, N. Y. 


My Personal 
service assures 
strictest confi- 
dence on all 

your patent 





Tse Mal lilicce 


Patented or Unpatented 


We have been successfully selling inventions, 





patented and unpatented, since 192 Write 
for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building ___ Washington, D.C, 


CONSIDER YOUR SALARY 
FOR THE REST OF YOUR LIFE 


MAIL THIS COUPON 


THE LINCOLN NATIONAL LIFE INSURANCE CO. 
Fort Wayne, Indiana—Dept. P-11 





If I put aside $2.50¢( ),$5.00(€ ),$10.00 
( ), or dollars every week in the 
Lincoln National Life 5-Star Annuity Plan, 
how much income will you pay me beginning 
at Age 55( )orAge60( )orAge65( )? 


Name 


Address — 








City and State____———~?Present Age 
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KEEP YOUR CAR 
LOOKING NEW 


(Continued from page 130) 

paint job and let moisture get through to start 
a rust spot. The mud in some localities s 
strongly alkaline, and no paint or lacquer is 
immune to the effect of alkali. 

‘Road tar itself usually won't harm the fin- 
ish,” Gus continued, “but scraping it off the 
underside of fenders has spoiled the looks of 
lots of cars—especially in sections near the 
sea, because the salt spray attacks the bare 
metal underneath, and pretty soon there’s a 
hole right up through the fender. When you’re 
up against that proposition, the best thing to 
do is to leave the tar there.” 

“Maybe that fellow that greased his whole 
car wasn’t so dumb after all,” piped up the 
little chap again. “None of those things would 
have much effect on a grease coating.” 





“HE HAD the right idea, but it was a 
mighty unsightly way to carry it out, 
Gus commented. “The sensible version of that 
would be to give the car a proper waxing. 

“A thin coat of wax,” Gus went on, “does 
have some value in cutting down the effect of 
sunlight, but the coating is too thin to ex- 
clude it entirely. It has a lot more effect in 
cutting down surface oxidation and in ward- 
ing off the scrubbing effect of dust-blown 
particles. The grit slides, instead of cutting it. 
And wax keeps moisture and dirt from stick- 
ing so tightly to the enamel or lacquer.” 

“What do you mean by ‘proper’ waxing?” 
asked another of the tourists. 

“Well, in the first place,” Gus told him, 
“the car ought to be absolutely clean before 
you start. That means a good wash with soap 
and water. If the finish is dull, that’s the time 
to use one of the polishes or cleaners that 
leaves a high, dry shine. Waxing is just a mat- 
ter of applied ‘elbow grease.’ You rub on a 
coating of the wax, and then polish off the 
excess so that what's left forms a thin, pro- 
tective layer. 

“Now here’s where a lot of fellows go 
wrong,”’ Gus warned. “Don't let anybody tell 
you that you can wipe off dried dirt from a 
wax-coated finish with a dry rag without hav- 
ing a bad effect. 

“Tf there is dried mud on the car, or if you 
have been caught in a shower with a lot of 
dust on the car and it has dried to a speckled 
finish, wet down the car with a hose. Then 
you can wipe the dirt and water off quickly 
and easily without using any soap at all.” 

“But doesn’t the mud stick just as tight on 
a waxed car if you let it dry on and stay 
there several days?” one of the tourists asked. 

“Tf the car has been properly waxed,” 
Gus replied, “it never sticks so tight but 
that it will come off just by a thorough wet- 
ting and a gentle wiping. But why let it dry 
on? A much better plan is to keep a couple 
of old, ragged bath towels in your garage, 
and, when you come in after a run in the 
rain, get busy right away and wipe off the 
whole car.” 


UT what I want to know is when you 

should get busy and wax the car again, 
Every month, or every two months?” the 
little man asked. 

“There’s no definite time limit,’ Gus ex- 
plained. “When a car has wax enough on it, 
the rain never really wets it at all. The drops 
just roll around till they come together, and 












































gpv 'S es 


3 a 
. thi if 












H AVE you an invention—or an idea for one— 
that will save time, save labor, make money or 
give pleasure? If you have, then this interest- 
ing, new FREE BOOK, was meant for you. 
Tells you facts like these: How the Patent Laws 
protect you and why, if you have an invention, 
you need a Patent at all; what a competent Pat- 
ent Attorney can deo for you; what kind of a 
sketch or model is needed; how to make a dis- 
closure of your idea right away, to help establish 
your claims; how some successful inventors have 
secured financial assistance; tells about inter- 
esting inventions that have proved successful and 
shows you 115 different mechanical principles 
that inventors have used in working out ideas; 
also gives much other information that every 
man who has an invention—large or small—can 
use to his advantage and profit. Our business is 
to help you if we possibly can. You'll welcome 
a book of facts like this. 


The Big Age of invention Is Still Ahead 








At right is one of 
our newest trains, e. 
the streamlined ex hes 
pre of the Union ee 
Paci Doc 110 
niles a our Thi 
is on a giimpse of 
what's ahead Men 
who are poor today 
will be big financial 
successes a few years 
from now, because of 
invention And re- 
member that many of 
allen st fortunes 37 Years of Service to Inventors 
and will be mad 
from simple thin This firm was founded over a 
An inventor's first third of a century ago We have 
tep is to get the im helped thousands of inventors pro- 
portant facts about tect their rights. We represent you 
PROTECTION. We personally before the I S. Patent 
gladly supply them Office We have a large stalf of 
to serious, interested Patent Specialist to serve you 
men quickly, economically effectivel 

Our book also tell you about a 










three-payment fee plan that many 
inventors have found helpful. Write 
us a card, letter or send in the 
convenient coupon Decide NOW 
to know the facts. Do that today. 
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IT ISNT YOUR STARTER, 
MISTER, YOU NEED 
QUICK-STARTING GAS 





HERE’S WHY ETHYL 
GIVES QUICK STARTING 


(Reading time 37 seconds) 


WINTER ETHYL has ALL 
































three qualities that your motor 
—your starter—and battery are 
asking for. It is volatile, to get in 
the cylinders at the first turn. It - 
is quick-starting, to catch the ; 
first flash of the spark plug. It is 
highest anti-knock, fo give extra : 
power—to stop waste. 

And that’s important, because } 


knock cuts down power as it 


wastes both gasoline and oil; and 


- 


in winter, driving and road con- 
ditions are at their worst. Your 


very safety depends on instant, 


pet. 
Pe semath ey 


full-powered engine response. 


a 


Tt will pay you to change to 





Ethyl as you change to winter 
oil and put anti-freeze in your 
radiator. Your driving this win- 
ter will be more comfortable, 
safer and more economical. And 
your motor will be in better con- 


dition when spring at last arrives. { 


NEXT TIME GET ETHYL 
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First Pictures & Details About the 


NEW PLYMOUTH § 


THE BIGGEST, ROOMIEST PLYMOUTH EVER BUILT_ New Sound-proofing of Steel Roof and Floor_ Shuts 
Out Road Noises_ New Safety Interior_Entire body Pillowed on Live Rubber_ Eliminates Vibration and Rumble 
_ New Airplane-type Shock-Absorbers— New “‘Hushed Ride’’_ Tests Show 18 to 24 Miles Per Gallon of Gas. 
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3 
» We believe you'll find i 
after Careful Inspection ("= 
that Plymouth gives \%" 
you Better Engineering, # 
Materials and 
, Workmanship than 
any other 
/ — Low-Priced Car! — 
‘ . ALLSTEEL! Solid steeltop... SAFETY INTERIOR—Nothing caus Ae AMAZINGLY BIG... rear seats are 2% 
4 sides, doors, floors...andall protrudes on instrument panel inches wider... front seats, 3 inches 
1 reinforcing... for safety! ..-alldetails designed for Safety ! ...-more head and leg room, too. 
¢ > $ , fi . ii 

















GREATEST value inall rear axle, formerly used only in 
Plymouth costly cars... famous Floating 


SAVE 
























: history... great new features: Power engine mountings. 

‘a Look: the new Safety Inte- EASY TO BUY! Terms as low p" i MONEY ! 
rior . ..-new Scientific Sound- as $25 a month offered by : ‘ : : 
Proofing . --new Rubber Body Commercial Credit Company ra | UT | Tale beautiful, big anes 
Mountings... new Airplane- through Chrysler, De Soto or 1 L f Pipmoutt le priced with 
type shock-absorbers...a new Dodge dealers. PLYMOUTH 4 ater imag 
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Hushed Ride”...newHypoid DivisionorCHRYSLERCORP. 
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Great Sequel to His Famous 


ri. G. WELLS’s “OuTLINE OF HistorY” 


ERE, in one vivid, constantly fascinating narrative volume, 
Wells has given you literally everything you can want to know 
about LIFE on earth! It is a more absorbing story even than his 
celebrated Outline of History, which gave millions of people their 
first clear ideas about the development of their world. In The Se 
Science of Life he has gone farther—he has pictured for you, in . le 

simple but brilliant language, the origin and development of all the 





inhabitants of your planet! He reveals the mysteries of the human THE 

body and human behavior; of animal life; life in the sea; insect a y 

life; reptiles and birds; plant life. In unforgettable phrases and il- SCIENC i 
y luminating pictures H. G. Wells (in collaboration with Julian Hux- oe 


ley and G. P. Wells) unfolds the secrets of the embryo, of heredity, 
sex-life, the workings of your body, the stories of prehistoric ani- 
nials and all other living things. 

“The Science of Life” is a work which no modern, well-informed 
person can do without. Originally published in four volumes for WEL! ‘ Hundreds of Fascinating 
$10.00, it is now presented complete in this ONE magnificent K.G. gHuxLet Subjects Like These: 
volume of 1514 pages—and you may have it free if you accept this ee ELS Nervous Mechanism and the Brain 
offer of free membership in the Guild. This is the most sensational offer Reproduction and Fertilization 

. , . : Growth and Development of the 
the Guild has ever made. Don’t miss it. Act at once before the supply Ruiees 
of these wonderful books is exhausted. 


Childhood, Adolescence, Maturity 
What FREE GUILD MEMBERSHIP Means 


Mammals 

Birds and Reptiles 

Fishes, Insects 
The Guild provides the most complete, month by the Guild, or the Guild will Vegetable Life 
economical and convenient book service deliver, postage prepaid, any other Evolution and Creation 
in the country. It selects for you each book in print you wish at the pub- **Missing Links’’ in Evolution 
month an outstanding new book before lishers’ price. However, if you do Man’s Body 
publication. not want any book that month you What Determines Sex? 

‘“‘Wings’’—a sparkling, illustrated are not obligated to take any. You The Ages of Ancient Life 

little journal—is sent free each month may buy as few as four books within 
to members of the Guild. In this mag- a year to enjoy all advantages of 
azine, descriptions are given of the membership. 


OF 
: 1514 PAGES 
LIFE 387 PICTURES 


















Dinosaurs 
Behavior, Feeling, and Thought 
Ways of Life Among Ants, Bees 





















Guild current book selection and rec- Courtship in Animals 
mmendations. It is a guide to the You Save Up To 50% Psycho-Analysis, etc., etc. 

best reading and on, Senta = any- oa of all advantages of 

yne who wants to keep up to date on ui membership, articularl at 

the new books. ‘‘Wings’’ contains a this time, is the "tedias in rod of MAIL THIS 
complete review of the forthcoming se- books. Remember, Guild savings are COUPON TODAY 
lection made by the Editors, and a de- not merely fractional savings. hen 

scription of the author, as well as sev- you can get a $3.00, $4.00 or $5.00 ee 
eral illustrations pertinent to the book. book for only $2.00, you can see at 
















FREE ‘‘The Science of Life’’ 


The Literary Guild of America, Dept. i2PSM 


The magazine is sent to members one once that your book bills can be cut 
month in advance so they may decide in half, and that you can afford to buy 
beforehand whether or not the selected more books you wish to read this way 


; - as i w York. 
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through the Literary Guild within a year—either Guild Selec- 
tions or any other books of my choice—and you guarantee to 
protect me against any increase in price of Guild Selections 
during this time. 

In consideration of this agreement, you will send me at 
once, FREE, a copy of H. G. Wells’s ‘“‘The Science of Life.”’ 


regardless of the retail price. (The This popular new BONUS plan gives 

regular prices of Guild selections range thousands of Guild members an ad- 

rom $2.50 to $5.00.) If you do not ditional NEW book every six months $ 
want the Guild selection, then you may ABSOLUTELY FREE. Full details 

take you choice from forty other out- of this special plan will be sent to you 
Standing books recommended each upon enrollment. VALUE 





SUBSCRIBE NOW na 
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Send No Money nitocse 
Remember: Members buy only the books they want, and they may accept as few as four : 
books a year. The Guild service starts as soon as you send the coupon. Our present special offer CI anesorncoeneonnennrornnsnnnsensnessnnnsonnnetin want. 


gives you H. G. WELLS'S “THE SCIENCE OF LIFE” absolutely free. This book will 
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388 Yonge St., Toronto, Canada 
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RIGID TESTS PROVE QUALITY OF 
Genuine 


© Ford Batteries 





















<3 
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Genuine Ford Batteries undergoing the 
cold test in refrigerator where zero tem- 
perature is maintained, at the Ford Bat- 
tery Testing Laboratory at Dearborn, 
Michigan, 





| eon holding down 


ee ee ee These sensitive meters accurately measure battery capacities. 
the starter b utton on The batteries in the tank to the right are undergoing a normal 





your car for eight minutes! a 


Imagine discharging and recharging your battery 


45 times with an overcharge of 100 per cent each She Siyhcate Cantey 
i ; : 5 F test — equivalent to 
time! Imagine overcharging your battery at a inlding down the state? 





| 10-ampere rate continuously day and night for ee 
thirty days! 

Hard on your battery? Yes! Yet these are only Regardless of the car or truck you drive, when 
a few of the severe laboratory tests that Genuine Your battery must be replaced, remember that with 
Ford Batteries, used in Ford cars and trucks, must # Genuine Ford Battery you can be certain of Ford 
pass. It’s no wonder that millions of Genuine Ford quality, Ford standards of workmanship and Ford 
Batteries in service throughout the world have 
proved their ability to give long, trouble-free ser- 


vice — even on the toughest jobs. FORD MOTOR COMPANY, DEARBORN, MICHIGAN 


rigid inspections and tests. You can be certain of 
genuine satisfaction. 





Plates used in Genuine Ford Batteries are of the _— a 
highest quality materials. They have exceptionally ae 
large areas. Only vertical-grain wood separators 
are used. Posts are fused to lead inserts in the 
cover to provide additional strength. And cell 
covers rest on ledges in the case to provide better — The complete line of Genuine 


- e ° Ford Batteries consists of a 13- 
support for the elements inside. plate battery, two 15-plate bat- 
teries and one I7-plate battery. 
The last is used as standard equip- 

ment in Ford cars and trucks. 





























Type A 
i 13 plate 
Type 40 Type B Type 40-D 

17 plate 15 plate 15 plate 
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Simoniz Gives Exquisite 


Beauty That Lasts! 


If you want a home that is always 
beautiful and more time to enjoy 
it, just Simoniz your furniture and 
woodwork. Then the finish will stay 
beautiful year in and year out. Made 
to withstand weather in preserving 
finishes on automobiles, Simoniz 
gives even more durable protection 
to those indoors. Even dust cannot 
adhere to its smocth, hard surface 
It wipes right off with a dry cloth 
If the finish of your furniture or 
woodwork is dull, first use Simoniz 
Kleener to restore the original lustre 
and color. It's ideal, too, for clean- 
ing windows, tile, porcelain, metal 
or enamel. So, insist on Simoniz and 
Simoniz Kleener for your home as 
well as for your car! 


MOTORISTS WISE 





Les HOUSEWIVES DO LIKEWISE mm 
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Pressed-metal plumbing fixtures, now available, are so light one man can carry two large units 


New Building Aids 


FOR THE HANDY 


RESSED-METAL bathtubs, sinks, 
and other plumbing fixtures that weigh 
only one third as much as conven- 
tional cast types have recently been placed 
on the market. With the lightweight units, 
additional bathrooms now can be installed 
in existing homes where the original floor 


WITH a new type of ply- 
wood wall board recently de- 
veloped, rooms can be paneled 
without the use of moldings 
to hide the joints. Thin inlay 
strips of matching woods fit 
into grooves rabbeted in the 
each section. Be- 
cause the inlay strips fit snug- 
ly and are flush with the wall 
surface, no panel joints can 
be detected on the completed 
job, giving a smooth, continu- 
ous surface when painted or 
finished. 


{ dges ot 


Gripping the cord 
firmly, this 
eliminates 

on the connections 


strain 


MAN 


beams and supports were not designed to 
bear the added load of cast-iron tubs and 
sinks. According to experienced builders, 
the new fixtures may prove an important 
factor in reducing the floor loads in small 
homes, an important consideration under 
modern methods of construction. 


WIRE-GRIPPING ELECTRIC PLUG 
PREVENTS SHORT CIRCUITS 


TwIsTING the connecting cord 
into a special hook slot on the top 
of a new electric plug anchors it 
so firmly that no amount of pulling 
or jerking will loosen the terminal 
wires. Short circuits, shocks, and 
blown fuses caused by loosened 
connections are entirely elimi- 
nated, making it safe, as well as 
easy, to pull the cord instead of 
the plug when disconnecting an 
electrical appliance from a _ wall 
outlet so located that it cannot be 
reached with the hand. 


plug 





Sections of wall board, and inlay strips that hide the joints 
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FROM. HOME OWNERS 


Q.—I nave a brick retaining wall beside my 
one-car garage, and it has been coated with 
asphalt for waterproofing. In hot weather, it 
wrinkles and runs. Is there any finish that 
can be applied to stop this and improve its 
appearance ?—H. K. P., Baltimore, Md. 

A.—ALTHOUGH nothing can be done to pre- 
vent the heat of the sun from softening the 


asphalt, the appearance of the wall can be im- 


proved by applying a coat of whitewash 
mixed in the proportions of fifteen pounds of 


salt, seven and one half gallons of water, and 
fifty pounds of hydrated lime. 


WATER SPOTS ON A CEILING 
ws. K., St, 


LOUIS, MO., Rain or water spots 


on a ceiling that is to be refinished generally 
can be removed by brushing on a mixture of 
unslaked lime and denatured alcohol. When 
the liquid has dried, the surface can be re- 
painted. 


LOOSENING FURNACE SOOT 


G. H. L., MILWAUKEE, wis. Most commer- 


cial preparations sold for use in a furnace to 
remove soot contain zinc as a basic ingredient. 
An old door-bell battery thrown into the fur- 
nace fire will produce a similar result; the 
zinc fumes from the battery combining chem- 
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soot scale. 


PAINT IN SMALL QUANTITIES 


T. F., YOUNGSTOWN, OHIO. 
ties of colored paints can be 
for grays, lampblack. 

CONCRETE WORK IN WINTER 


P. D., ALBANY, N, Y. 


with the furnace gases to loosen the 


Small quanti- 
obtained by 
mixing white lead with the proper pigment. 
For a pink, Venetian red should be used; 


Champions. 
f 










If it is absolutely nec- 


essary to lay concrete in cold weather, heat 
the aggregate and sand before mixing by 
spreading it out on a sheet of iron laid on 
bricks or rocks, under which a fire has been 
built. The water used also should be heated, 


if possible. 


The finished concrete should be 
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covered with straw and manure. 


REFRIGERATOR CURRENT COST 


Q.—How can I figure the cost of the elec- 


tricity used by my electric refrigerator ?- 
B. M., Atlanta, Ga. 


A.—THE cost of operating any electric ap- 
pliance can be figured by multiplying the rated 
current (amperes) by the voltage rating, the 


time in hours used, and the cost of a kilowatt 


hour. In the case of a refrigerator, whose op- 


eration is automatic, the actual time that 
electricity is flowing into the 
motor can be measured by connecting an or- 


dinary self-starting electric clock to the two 
wires leading to the motor. When the motor 


runs, the clock will run, and the accumulated 
time will be indicated on the dial. The test 
can be made for twenty-four hours, and the 
total multiplied by 365 to obtain the total 
time for a year. 


FIGURING HEAT RADIATION 


J. W., SEATTLE, wasu. Although the size of 
radiator needed to heat a room comfortably 
depends on the number and size of the win 
dows, the wall area, and the general location 
of the house, an estimate can be made by fig 
uring one square foot of radiator surface for 
every forty cubic feet of room volume. For 
hot-water heat, the radiator surface should 
be doubled. 
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compressor 


If you are like most motorists and 
rely entirely on your car for trans- 
portation—business and pleasure — 


| you must recognize that spark plugs 


are of the utmost importance in 
keeping your engine unfailingly 
at your service. Change to new 
Champions now for quicker starting, 
greater gas mileage and a more re- 
sponsive, more dependable engine. 
Champion Spark Plugs have an un- 


ntion POPULAR SCIENCE MONTHLY when answerin 








TO RID YOUR CAR OF MOTOR “BUGS” INSTALL A SET OF CHAMPION PLUGS 


udvertisements in this magazine 


equalled record for making every 
engine a better performing engine. 
That is why most exacting motor- 
ists, operators of fleets of buses 
and trucks, and practically every 
racing champion use none but 
Champions. Remember, no engine 
is better than its spark plugs and 
inferior or worn-out spark plugs 
penalize the performance of the 
best engine, the best gas and oil. 
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In This One 


Indispensable Book 


In this one big book you have 
at your fingertips practical com- 
mercial formulae for making 
thousands of useful products for 
your own use and for profitable 
manufacture. Brand new, en- 
cyclopedic in scope, arranged for 
quick reference, it is exactly the 
book that every commercial 
chemist, large or small, has long 
wanted. 600 Meaty Pages of 
formulae including many pat- 
ented, scarce and little known 
processes, many published for 
the first time. Collected by over 
60 outstanding industrial chem- 
ists and technicians—every form- 
ula proved successful by actual 
test and experience. 





Covers Hundreds 


of Industries 
Thousands of Products 


You will find, in The Chemical Formulary, method 


for making or using 











Abrasives Fert Matches 
Adhesive Firey Metallic Printing 
Air Conditioning Firev Matrix, Rubber 
Alloy F luxe Mirrors 
Anti-rusts I } er Nickel Plating 
Aromatics I 1 Specialties Oi) Sun-Tan 
Asphalt Ge Artificial Ointments 
Bronze Lacquers Gla Polish J’aint 
Candles Glue Patent Leather 
Candy Glaze Gold, Plating Photographic 
( , Grease Specialtie 
‘ Lut ating Polist Auto 
Ce ri Ha Setting Vorcelain 
Cement Liquids I’r rvatives 
Cream, Col Hair Tonics Printing 
Coffee Substitutes Incense Refrigerant 
Color for Oils Ink Rubber, Synthet 
Decolorizing I ilation Safety G 
Preparations Ja and = Jellie Shaving Cream 
Den Cement K mine Soar 
Depilat F Lacquers Solve 
Disinfectants Latex Paint Ster 
Dye Leather Polishes Tooth Paste 
Electrotyping Liniment Waterproofing 
Etching Compounds Liquor Zine Etching 
Explosives Lubricants Zine Plating 
ind thousands more. 


ONE FORMULA ALONE MAY BE 
WORTH HUNDREDS OF DOLLARS 


TO YoU 

Every formula i his book is of pra al, commercial 

Value Phe t l mere i ectl { 

“household j r experiments for the amate 

but ar e ol n ey-making ideas for everyone ¢ 

cerned with imercial chemistry In addition, you 

will find it a quick-reference book for a vast amount of 
Send 


information that you need in y r daily work. 


EXAMINE IT FREE 


Send No Money. Mail This Coupon 
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SHIP MODELS 


a popular pastime, we 
offer three construction 


of soft white pine into 
an attractive 
carved 











onstruction 


4 . 
Kits 
FOR WHITTLED 


NOVELTIES 






* 
FURNITURE 


whittling 
becoming 


ECAUSE 


is again ee 


Gaspard the sailor, 
who is easily made 
from materials in 
our new kit No. 9, 
shown in the circle 


kits for those who en- 
joy transforming a block 


hand- 
ornament—and 
for those who have never tried it, but would 
like to learn how. Gaspard the sailor, illus- 
trated above, is the subject of our newest kit, 
No. 9. The other whittling kits are No. 7, for 
making Skipper Sam'l, a quaint old sea cap- 
tain, and No. 8 with six varieties of Scotty 


dogs. 


If you are one of the many readers who 
have already whittled the sea captain, you 
will certainly want to make Gaspard, who is 
equally picturesque and may, indeed, have 
served on one of Skipper Sam'l’s ships. The 
easiest way to do this is to get kit No. 9, be- 
cause it contains a block already sawed to 
Gaspard’s approximate shape so that no heavy 


cutting is required. In the kit are also a 
sharpening stone, brush, and black, white, 
and red paint. The price is only 75 cents, 


which makes the kit one of the most inex- 
pensive in the entire list 

You'll probably want to keep Gaspard, 
Skipper Sam'l, and the six Scotties when you 
have made them, but they also make excel- 
lent novelties for Christmas gifts. 

If you prefer model making, there is still 
time to make one of our simpler ship models 
for Christmas. And don’t forget that a good 
many men and boys would appreciate re- 
ceiving a kit so that they can have the 
pleasure of building a model themselves. Pos- 
sibly some member of your family has already 
shown an aptitude for model making. If so, 
find out what kind of model he would prefer 
to construct and get him a kit. Then he will 
have everything he needs in one package. 

Che complete list of our kits is as follows: 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.....$1 
N. Four U.S. destroyers, each 6'4-in. .75 
Continued on page 
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IRONIZED 
YEAST 
OFTEN ADDS 

POUNDS 


-ina few 
weeks! 


VEN if you never 
could gain, remem- 
ber thousands have put 
on solid, naturally at- 
tractive flesh with these 
new, easy-to-take lit- 
tle Ironized Yeast tab- 
lets—in just afew weeks! 
Not only has this new 
discovery brought nor- 
mally good-looking 
pounds, but naturally 
clear skin, freedom 
from indigestion and constipation, new pep. 
Scientists recently discovered that thou- 
sands of people are thin and rundown for 
the single reason that they do not get enough 
Vitamin B and iron in their daily food. Now 
the richest known source of this marvelous 
body-building, digestion-strengthening Vita- 
min B is cultured ale yeast. By a new proc- 
ess the finest imported cultured ale yeast is 
now concentrated 7 times, making it 7 times 
more powerful. Then it is combined with 3 
kinds of iron, pasteurized whole yeast and 
other valuable ingredients in pleasant little 
tablets called Ironized Yeast tablets. 

If you, too, need these vital elements to build you up, 
get these new ‘‘7-power’’ Ironized Yeast tablets from your 
druggist today. Then day after day, watch flat chest «« 
velop and skinny limbs round out to natural attractive- 
ness. Constipation and indigestion from the same caise 
vanish, skin clears to normal beauty—you’re a new person. 









Posed by professional model 


Money-back guarantee 


No matter how skinny and rundown you may be from 
lack of sufficient Vitamin B and iron, try these new 
Ironized Yeast tablets just a short time. See if they don’t 
build you up in just a few weeks, as they have thousands 
of others. If you are not delighted with results of very 
first package, your money will be instantly refunded. 


Y ° 
Special FREE offer! 
To start thousands building up their health right away. 
we make this FREE offer. Purchase a package of Ironized 
Yeast tablets at once, cut out the seal on the box and 
mail it to us with a clipping of this paragraph. We will 
send you a fascinating new book on health, ‘‘New Facts 
About Your Body.’’ Remember, results with the verv first 
kag or money refunded. At all druggists. Lronized 
Dept. 4512, Atlanta, Ga 
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|OUR CONSTRUCTION KITS 


| 





| (Continued from page 8) 
©. Liner SS. St: Dols; 19-1t. ccciccccs 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 
RS Ftd ccsdeccennctiastiouaniasccinsnccdets .50 
| Z. H.M.S. Bounty, 11 qith........cccccsece 1.50 
1M. Show boat, illuminated, 14-in......... 1.50 
SRE. Ocean freighter, 14-iii.......0ccccccscssccs 1.50 
3M.Yacht Nourmahal, 8%-in..........000 1.00 
MEE FABRE, Ti sci cisetesisecaseniascstioses 1.50 
SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. /ndianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 


KIT 4M is for building this oil tanker 


Farragut’s flagship Hartford, steam-and- 


12'4-in. hull... 
Seas, 20Y-in. 


Privateer Swallow, 
Clipper Sovereign of the 


A 
D 
E. 
G. Elizabethan galleon Revenge, 
L 
Q 
V 


- ae Fd ee Se ee aa 4.95t 

Y. Trading schooner, 17'4-in. hull...... 4.90f 

2S. U. S. Navy Destroyer Preston, 31™%-in. 
TUE cséainsicchaskeinceddcdanidacastueseshaanameai 5.95* 

3S. Constitution (“Old Ironsides’), 21-in. 
ee I eee Se 6.50* 


4S. Clipper ship Great Republic, 31™%4-in. 


EN ner ee RE 


59. Coast Guard patrol boat of new 165-ft. 


| class. Full-hull model, % in. scale, the 
hull being 2056 in. lomg.........cccccsese 4.95* 
| 
MISCELLANEOUS 
No. 4. Solid mahogany book trough 22% 
in. long, 914 in. wide, and 2434 in. high over all. 
Ready to assemble, with finishes................ 5.30* 
No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ fg 
No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included...........sc+++++ 1.50 
No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, instructions, etc............. 1.00 
No. g. Whittling kit with shaped block 
for making a sailor 5'4 in. high. Three bot- 
tles of paint, a brush, and a sharpening stone 
OU SUID estvascanad coven soctxutsnbecsdcctiaincsatsstgniois i 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 





Popular Science Monthly, 

353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit F 
I will pay the postman the price shown above 
plus a few cents postage in full payment 
(Canadian orders cannot be sent C. O. D.). 


POD sis acascainittnisnicainllibsastasceauabsinaaicnmbatica tau 
Address 
City State ; | 


(Print name very clearly.) 





If you prefer to send your remittance with 


| th der, we will pay delivery charges. Re- 
| it t 1oney order, check, or registered mail 
This offer is made only in the United States 
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STANDARD SHIP MODEL KITS 

Whaling ship Wanderer, 20'%-in.....$7.40* 
Spanish galleon, 24-in................s000 6.95* 
Battleship U.S.S. Texas, 3-ft........... 7.45* 


5-in. 7.25* 


sail sloop-of-war, 33%-in. hull........ 8.45* 
4.95+ 


10-DAY 
FREE TRIAL 






FOR ONLY 


HIS CHRISTMAS, for only 10¢ a 

day, you can own the finest Rem- 
ington Portable ever built. This super- 
machine, the last word in beauty and 
engineering skill, combines the com- 
pact features of the standard Reming- 
ton Noiseless Portable with the de luxe 
equipment, speed and silence of a large 
office machine. It has every important 





scientific improvement including the 
noiseless action, so quiet that you can 
type anywhere at any time without 
disturbing others. 


YGU DON’T RISK A PENNY 
Find out how you can get this Rem- 
ington De Luxe Noiseless direct from 
the factory for only 10¢ a day. You can 


vention POPULAR SCIENCE MONTHLY when answering 


j 


adve 






‘Cu 2 e+e JOY the } inst time! 


REMINGTON 
dE LUXE 
NOISELESS 


LOWEST TERMS IN HISTORY 


have it for a ten-day free trial; then if 
you don’t agree with us that it is the 
finest typewriter you have ever used, 
send it back. We pay all shipping 
charges. 19-page typing course free. 
Don’t delay. It puts you under no ob- 
ligation to get complete information. 
Clip the coupon and mail it today! 


ee ee 


315 Fourth Avenue, New York, N. Y. 


Tell me, without obligation, how to get a New | 
Remington De Luxe Noiseless, and Free Typing 
Course, for 10¢a day. Send catalogue. 


| Remington Rand, Inc., Dept. 153L | 
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He’s Got Lethargy, 
Not Allergy 


Dr. Freperic DAMRAU gave us a Very in- 
teresting article on the mysteries of allergy, 
but he didn’t bring it quite up to date. Not 
long ago, I read a report of a medical meet- 
ing at which a leading authority on this sub- 
ject made a startling 
announcement. He SORRY. BOSS, BUT 
said that, in addition MY ALLERGY HAS 
to the more generally GoT ME 
recognized cases in DOWN. . ¢ 
which people are made ? oe 2 
ill by eating, breath- S44 
ing, or touching com- 
mon substances, many 
individuals are sensi- 
tive to heat, to cold, 
or even to physical 
exertion. The latter 
gave me considerable encouragement, as it 
affords a scientific excuse for my dislike for 
work. Now, when anybody reproaches me 
for being lazy, I say, “Oh, no, I’m just al- 
lergic to physical exertion.” Sounds a lot bet- 
ter, doesn’t it?—S. J., Atlanta, Ga 


What This Country Needs Is 
A “Flivver’’ Soap-Box Racer 

Wry not give us some simplified plans for 
an inexpensive soap-box racer? I have a very 
fine hill on which to run one. A friend and I 
made a racer from your previous plans, but 
1 do not have so much money, so cannot 
build such an elaborate one as that. We are 
proud of it, though, for we were ‘‘clocked” 
it thirty-five miles an hour.—C.A.B., Helper, 
Utah 


Black-Eye Remover 
Has His Approval 


IT CERTAINLY is good to see, in your Octo- 





r 
< 


ber issue, that the scientists have at last got 
around to inventing a machine that will re- 
move the guilty evidence of a black eye in 
less than an hour. Personally, I've taken quite 


i few shiners, and it'll be a relief not to have 
to think up any more gags such as “Oh, I just 
ran into a door,” or “I fell going upstairs.” 
Now, how about a machine that will remedy 


cauliflower ears?—J.J.O’B., New York City. 


Inlaid Silver Spurs 
For Craftwork Caballeros 


ArrHouGH I have been a reader of your 
nagazine for a long time, this is my first re- 
quest for a special irticle Those who ask are 
more likely to get 
than those who do 
not, so here goes for & 
my trv: The article 
on jewelry making by 
W. T. Baxter gives 
me hope of seeing SA 
something on Mexi- 
can silverwork, par 


vay’ A 4 
e a) ' 
CGP . 
ticularly the inlaying <\ | 


and overlaying used aaa 

on spurs and_ bits; ae 

also the hand engrayv 

ing. I realize that I am only one subscriber, 
so if you don't think so much of mv idea, just 
skip it. I won’t feel hurt, because I like the 
magazine anyhow D.P.L., Santa Paula, 
Calif 









Suggests Noisy Scarcecrows 
To Give Crows the Bird 


Amonc the letters in Our Readers Say, I 
noticed a complaint from O.0.M., of Louis- 
ville, Ky., asking for some device to protect 
rural power lines from the damage caused by 
crows sitting on the wires. I suggest that, at 
convenient intervals on the poles of the power 
lines, scarecrows be placed which can create 
a peculiar noise at intervals of one or two 
minutes, This can be done by making some 
arrangements in the scarecrows, such as sirens 
to be operated by power from the wires.— 
N.P., Benares, India 


Why Not Ask the Fish 
How They Feel About It? 


It SEEMS rather anomalous for me to write 
to America to refute the statement of a fel- 
low Australian, but I consider it necessary to 
reply to C.F.P., of Auburn, Australia, when 
he says that he has “demonstrated by several 
tests that fish feel pain just as much as hu- 
mans or animals do.” I doubt if anybody is 
justified in making so sweeping a statement. 
Assuming that his 
loose classification of (,, cc 
“humans and animals” A Ya ; 
includes only the 


higher vertebrates, I Se \ Ve 


would inform him that A hw : 
fish have a_ rhinen- i, aC 
cephalon,a brain given mat /, % of 
over almost exclusive- oi fi! 

ly to the sense of ( Nu df -) 


smell; evidence points 
to the unlikelihood of 
their having any pain 
sense or receptors as we know them. As a 
medical student, I would point out that if he 
has the proofs he claims to have, he would do 
the neurologists a rare service in presenting 
them to the world —J.H.D., Sydney, Australia. 


Solves Mystery of Steam 
From Electric Locomotive 


IN ANSWER to the query by J.E.T., of 
Cleveland, Ohio, with reference to the steam 
he saw issuing from the front end of a mod- 
ern electric locomotive, I would like to offer 
the following: An engineer of one of the 
streamline electric locomotives of an eastern 
line explained it to me by saying that this 
steam was from the oil burner that it used to 
heat the cars in winter. If you look closely at 
one of these monsters, you will also see a pipe 
connection labeled “fuel oil.” This startled 
me until I asked the reason for it.—C.W.V., 
Washington, D. C. 


Want Simpler Ship Models 


Somewhere East of Suez 


\ NUMBER of us out heie, subscribers to 
your magazine, were talking the other day 
about ship-model building and decided to 
write to you with a suggestion. Why not 
have Capt. E. Armitage McCann describe a 
large-scale model of a more simple type of 
ship than the full-rigged vessels he usually 
chooses ? Something like a topsail schooner or 
a brigantine, for example. This would make 





less work to do and fewer details to describe, 
and more space could be devoted to showing 
exactly how the ropes ran, their uses, and 
where they were made fast. Details of deck 
fittings, methods of attaching yards to the 
mast, and other matters could be entered into 
more fully, so that even a landlubber could 
make a scale model worth having.—J.R.C.D., 
Segamat, Malaya. 


Here Is a Project 
That Speaks for Itself 


I ENJOYED your ar- 


ticles on marionettes, THAT WAS NO 


and all that I have LADY ! 
made have been very ~ ¢ 
satisfactory. I now - Me 
ask if you will pub- f > 
lish an article on the < f \ Se 


construction of a ven- ~*~ LK 
triloquist’s doll or . 
dummy. I also second ) 
the motion of JS., | 
Albany, N. Y., for a F 
monthly feature of 

“Popular Science Twenty Years Ago,” pre- 
senting articles and illustrations from another 
day.—J.C., St. Lambert, Quebec, Canada. 


He’s Going To Raise His Boy 
To Be a Soldier—for Safety 


I was reminded of your article on the un- 
derground fortresses of France, when I read 
in the newspapers of a similar defense line 
that has been built along the western frontier 
of Russia. It seems that, a short time ago, a 
couple of Russian armies were sent out to en- 
gage in maneuvers along this frontier. Both 
armies popped into the holes in the ground, 
and when they came out, a couple of weeks 
later, they had fought a whole theoretical war 
without ever catching sight of each other. That 
gives vou an idea what the wars of the future 
will be like: the professional soldiers will hi- 
bernate in holes, while the airplanes settle the 
affair by working on the civilians. Believe me, 
I'm going to raise my boy to be a soldier. 
The Army’s the only safe place in a war.— 
F.B., Terre Haute, Ind. 


A Landowner Takes a Dig 
At Amateur Archeologists 


I’D LIKE your magazine a lot better if you 
hadn't published that article about amateur 
explorers. On a piece of land that I own, a 
few miles outside this city, there is a little 
round hill that everybody takes for an Indian 
mound. Ever since I 
bought the property, OUGHT TO BE SOME 
I've been pestered to WAY TO USE THAT 
death by would-be !O0EA TO GET 
archeologists, asking oy FS 
HE ha eee PLOWING 
permission to dig into. = poyEe/ 
the hill. I have always Res 








refused, because I 4 

didn’t want the place eh) eae 

messed up, and I know WY i = oY 
° b ° ° wn sf 

there isn’t anything in \f V7 

the mound, anyway. NAS 


But now that you’ve 

gone and spread the idea that anybody can 
find a buried city in his back yard, I expect to 
be bothered more than ever. Think I'll sneak 
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out there some night and plant some calf 
bones and ten-cent-store pottery, and then 
take down the fence.—R.A.S., Louisville, Ky. 


War Fever Grips 
The Model Makers 


I wave been making your ship models and 
reading your magazine for some time, and 
think now is the time for you to lead the way 
for other magazines 
by being the first to 
give us models of his- 
toric arms and weap- 
ons of war. You could 
include historic rifles, 
pistols, swords, and 
armor, as well as ar- 
tillery and siege ma- 
chinery of all periods. 
I can’t think of a 
more fascinating field — 
for model making. 

And, say, how about putting out a construc- 
tion kit for your Gettysburg model cannon, 
for those of us who can’t afford turning tools? 

J.T.T., Brooklyn, N. Y. 





Some Welcome Corrections 
On “Junkman of the Air’”’ 

IN your recent article “Junk Yard of the 
Air,’ the writer made a serious mistake. After 
mentioning the Gee-Bee’s previous crashes, 
he states: “For the third time the ship was 
rebuilt, this time to take the life of Cecil Allen 
immediately after he had taken off from a 
southern California airport in an attempt to 
set a nonstop-flight record to New York.” 
Had the author been acquainted with the 
construction of the plane, he would have 
known that it was equipped with only two 
ninety-gallon gas tanks, which would make 
a nonstop flight to New York impossible. 
Furthermore, Allen was not after a nonstop 
record. He had entered the Bendix Trophy 
race to Cleveland, Ohio. As an eyewitness to 
the fueling of the ship, I feel qualified to 
speak.—D.K., San Bernardino, Calif. 


Fate of “‘Heavy-Water”’ Drinker 
Preys on Reader’s Mind 


Away back in your April, 1935, issue, you 
published an item about Prof. Klaus Hansen, 
a Norwegian scientist, taking a chance by 
drinking “heavy water.” Having felt no ill 
effects from his first sip, he was planning to 
drink more and more every day, to see what 
the result would be. Ever since I read that, I 
have been wondering what became of Pro- 
fessor Hansen. Can you give us some more 
information on the properties of “heavy wa- 
ter” ? Another thing: one of your readers sug- 
cested an attachment for autos to burn the 
waste carbon monoxide. The trouble with 
that is that there would not be enough of a 
concentration of gas to burn. A more practi- 
cal idea would be to use some catalyst to con- 
vert the carbon monoxide to carbon dioxide. 

D.W.P., Sydney, Australia. 


Says Man With Round Lake 
Should Hire a Surveyor 

I cANn’t see the practical use of problems 
like the one about the road past the circular 
lake. I know of no 
perfectly round nat- 
ral lake in the world. 
Ihere might be an ar- 


PORQUE 7 


tificial lake of this 
kind in some private- 
ly owned estate, but 


in that case the owner 
has no right to have 
all us readers work- 
ing away to solve a 





problem that concerns Sr 
only him. I hope to 

see more problems in your magazine, but only 
practical ones.- 


E.B.L., Tocopilla, Chile. 
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Here’s One To Try Out 
On Your Snow Shovel 


Not long ago, I went through my back is- 
sues and clipped out all the problems that 
have been published in Our Readers Say. 
Pasted in my scrapbook, together with letters 
written in comment on them, they make a 
nice collection of interesting problems and 
chatty letters. Now, here’s a problem that 
fell into my hands recently and caused a lot 
of heated discussion among my friends. Read 
it carefully, and you will see how tricky it is: 
In a certain town, it began snowing before 
noon and continued at a constant rate all day. 
At noon, a crew of men set out to clear the 
highway, and cleared two miles of it in two 
hours. However, in the next two hours they 
cleared only one mile more, the amount of 
snow removed in this one mile being the 
same as that removed in the first two miles. 
In other words, it is assumed that the crew 
clears equal volumes of snow in equal times. 
The question is: at what time before noon 
did it begin to snow? Is there enough given 
in the problem to make a solution possible? 
You will notice that, in order for the men to 
remove equal volumes in equal times, they 
must slow up as they go along because the 
snow front keeps rising —F.L.M., Aurora, Ill. 


“Be Kind to Machines”’ 
Would Be His Slogan 


H.J.B., of Seymour, Conn., is on the 
right track when he suggests a crusade for the 
prevention of cruelty to tools. But why not 


broaden the move- 
ment to protect the Ow-0-0-0, my 
many electrical and PET RAZOR: 


mechanical appliances 
used about the home ? 
Women are proverbi- 
ally kind - hearted 
about children and 
animals, but they 
haven't any feeling for 
machines. For my 
pert, it hurts me as 
much to see a good 
piece of machinery abused, as it does to see 
somebody beating a dog or a horse. Let’s 
start a campaign to teach housewives how to 
treat appliances !—T.R.A., Brooklyn, N. Y. 


A Would-Be Trapper 
Springs a New Idea 


How about some dope on trapping? We’ve 
had articles on mining and similar subjects, 
but trapping—nix. Maybe the article could 
tell how to prepare skins for the raw-fur mar- 
ket. Perhaps you can find some old “moss- 
back” who will pass on some tips on the art 
of trapping. Here’s hoping to see something 
soon, as the season is getting on.—C.F.L., 
Kelowa, B. C., Canada. 


Anybody Can Learn To Ski, 
If He Lives Long Enough 


Now that winter is well on the way, how 
about an article on skiing? Up here where we 
have a bit of snow, it’s just about getting to 
be a national sport. Why not publish a few 
pages of action photographs or drawings 
showing the amateur how to execute the sim- 
pler maneuvers without breaking his neck. 
The trouble is, the average novice doesn't live 
long enough to pick up the tricks by him- 
self.—C.B., New Haven, Conn. 


Maybe the Next Thing 
Will Be Synthetic Trees 

Peopie like H.L., of Siloam Springs, Ark. 
are always taking the joy out of life. Giant 
vacuum cleaners for dead leaves would be swell 
as labor-savers, but one of the best parts about 
fall is the smell of burning leaves. Maybe R. 
H., of Tucson, Ariz., can come to the rescue 
with one of the synthetic woodland perfumes 








he wrote about in the last issue. Then all 
we'd have to do is sprinkle a little “Eau de 
Burning Leaves” on the lawn.—E.C.P., Cin- 
cinnati, Ohio 


Sailor Finds Photography 
Is Gobs of Fun 


Ir A mere sailor can get in a couple of 
words, I'd like to vote an enthusiastic “Aye” 
to the letter of M.G., Brooklyn, N. Y. The 
more about photography the better. I 
suggest that you give 
us some plans on mak- 
ing a photoflash syn- YOU.BABY, NEXT 
. i7i ¢ TIME IM _ 
chronizing arrange- 


sie IN PORT! 3 
ment for cameras with // 
/ 
cablereleases. It would be / 


NOW I'LL REMEMBER 


be interesting from ey . 
the standpoint that it 5 
would tax our ability i 


-_ opt 
as electricians, me- —’ 


chanics, and crafts- 
men, as well as in —e 
photography. I feel 


certain that most photo fans wouid appreciate 
equipment that would enable them to make 
action pictures at night at a minimum cost.— 
j).T.B., U.S. 8S. Salt Lake City. 


How About the Gestures 
Of Political Orators? 


WITH scientists all over the world trying to 
figure out ways and means to harness the 
sun and tides, it’s a wonder some one hasn’t 
come out with a plan for collecting all the 
wasted energy expended in gymnasiums and 
on dance floors. Some sort of a suspended 
floor should turn the trick. It could be ar- 
ranged to pick up the impact from the ath- 
letes’ and dancers’ feet and drive an electric 
generator which, in turn, would charge stor- 
age batteries. Judging from some of the 
music I’ve heard and the dancing I’ve seen, 
the big problem will be to get a dynamo that 
will stand the load—F.T., Toledo, Ohio. 


This Will Start the Dolls 
Taking Screen Tests 

READING that fine article in the last issue 
describing the miniature stage settings now 
used in filming animated cartoons set me to 
thinking about my favorite problem again. 
Why is it that no one has attempted an ani- 
mated movie using lifelike dolls, or mario- 
nettes, and midget settings. Instead of using 
drawings, the poses of the dolls could be al- 
tered for each frame or picture to give the 
illusion of motion. In certainly would be an 
interesting experiment for some home-movie 
fan who owns a good camera and a work- 
shop. I believe that a somewhat similar stunt 
was used recently in a Russian movie which 
was exhibited in some of the larger cities in 
this country. In this case, though, the mario- 
nettes which made up practically all of the 
cast were manipulated with strings as in a 
marionette show.—W.H., Trenton, N. J. 


And a Mountain Climber 
Can’t Sit on His Hands 


I've been trving for a long time to find 


something wrong with your magazine, and 
now at last I have it. 
When I looked at the EUREKA! YEARS 


O' DIGGIN’ AND A 
BONER AT LAST !/ 


cover design of your 
October’ issue, it 
struck me that there 
was something screwy 
about the picture. 
Then I realized that 
if a person were climb- 
ing a mountain so 
high that it was nec- 
essary to use an Oxy- 
gen mask, the tem- 
perature would be low enough that he would 
need gloves to keep his hands from freezing. 
How about it, now?—J.P., Saginaw, Mich. 
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MOBILOIL ARCTIC 
WINTER MAP 

















\ K J HEN winter strikes... be 

ready with the winter oil 
millions of motorists have 
proved through two of the 
hardest winters on record! 
Change now to clean, free-flow- 
ing Mobiloil Arctic made by 
the famous Socony-Vacuum 
Clearosol Process. 


Mobiloil Arctic’s double- 
range feature alone means 
money in your pocket, It’s made 
to flow freely and lubricate 
perfectly at low starting tem- 
peratures...yet it’s tough and 
full-bodied enough to stand up 


a 


TELLS WHEN TO CHANGE OIL FOR A SAFE, QUICK-STARTING ENGINE! 
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HOW FREEZING WEATHER HITS U.S. A. 
Dates based on 20-year average 


ARKAN 


ZONE 1 
ZONE 2 
ZONE 3 
ZONE 4 
ZONES 


Oct. 10 
Oct. 25 
Nov.10 
Dec.1 

Oil Dec. 15 


Oct. 16 to Nov. 16 
Nov. 1 to Nov. 16 
Nov. 16 to Dec. 16 
Dec. 16 to Jan.16 
Mild Winter Area 





WARNING TO Above freezing dates are average. Cold may strike much 


earlier. Change to Mobiloil Arctic at once...and—for safe, 


MOTORISTS easy-shifting gears— get Mobiloil Winter Gear Oil. 





under high operating speeds 
and temperatures. 

That’s why you can change 
early to Mobiloil Arctic...avoid 
hard starting and dangerous 
wear...yet count on a safely- 
lubricated engine if mild spells 
return, 

Make sure of quick starts 
and a safe engine—change now 
to Mobiloil Arctic! Where be- 
low-zero weather prevails—get 
Mobiloil Arctic Special, espe- 
cially made for the most ex- 
treme cold weather. 
SOCONY-VACUUM OIL Co., INC. 
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Some of the researches 
of modern scientists 
sound as fantastic as 
the doings of legendary 
alchemists of the past 


KIRTING the borders of science’s greatest mystery—the 

riddle of life itseli—research workers in a dozen labora- 

tories have achieved sensational progress in recent months. 
With synthetic blood, test-tube protoplasm, intricate mechanisms 
of glass, they have pushed back the frontiers of biological knowl- 
edge. Their achievements stir the imagination and hint at amazing 
things to come. 

Two University of Oregon scientists, Dr. Edwin E. Osgood and 
Alfred N. Muscovitz, are working with a labyrinth of glass tubes, 
jars, bulbs, and membranes. Their apparatus is an artificial bone 
for creating blood cells in the laboratory. In it, for the first time in 
history, the red cells have been produced outside of animal bodies. 





129.NO.6 










By 
EDWIN TEALE 


By a delicate operation, the men obtain a syringe- 
ful of marrow from a breast bone. This living 
matter is transferred to a jellylike substance in 
a tube of the apparatus. While a mixture of gases 
flows through the tube, which is kept at a con- 
stant temperature, a special membrane permits 
nourishment to enter and waste products to dif- 
fuse out. Thus, the marrow lives under natural con- 

ditions. It grows, kills germs, produces new blood cells, all within 
its transparent housing. 

This astonishing “glass bone” is but one of many innovations 
which enable the modern scientist to watch life processes in the 
laboratory. Some of these set-ups are so involved that it takes a 
week to prepare for an experiment which lasts but fifteen minutes. 
Such is the case at Brown University, Providence, R. I., where 
Dr. J. Walter Wilson is probing the secrets of animal life 

In one recent test, Dr. Wilson peered through a powerful 
microscope at the cells of a rabbit’s kidney which he kept alive 
for hours by means of a flow of synthetic blood consisting of a 
salt solution, oxygen, and the red corpuscles from beef blood. What 
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RABBITS WITHOUT FATHERS 


Dr. Gregory Pincus, of Harvard University, and 
some of the equipment he uses in fertilizing the 
right, a 
camera trained on egg in incubator 


egg of a rabbit by chemical means. At 


mucrosco] 


he saw strengthened the theory that indi- 
vidual cells breathe. By heating the kidney, 
he discovered that the rate of oxidation in- 
creases as the temperature rises. When he 
added poisonous cyanide to the synthetic 

he saw minute crystal-like 
rods within the cells shatter as the kidney 


BE] } + m 
pHio0ged stream 


In the summer of 1935, an announce- 
ment from Rockefeller Institute, in New 
York City, spurred on the age-old search 
lor the secret ol life. 

1 mechanical riddle which 
had baffled inventors for more than a cen- 
tury had been solved. Col. Charles A 
Lindbergh, working in 
collaboration with Dr. 
Alexis Carrel, America’s 
first’ winner of the No- 
bel Prize in medicine, 
had designed a mechani- 
cal heart which pumped 
synthetic blood with the 
same pulsating flow that 


AS THIS i 


characterizes the human 


life stream. chemistry and recipient in 1932 of the 


Thisinvention opene 
up a whole new field ot 
research. 

Individual organs 
livers, lungs, kidneys 
glands ( n now be kept 


live indetinitelv an 


aie of men and animals 
heir containers Thus 

investigators can watch discovery, it is said 
the progress of disease 
and can study the effect 
of diet and drugs upon 
the individual organ 
They have a new ap- 
proach to the probl ms 


of life and death 





Chemistry Duplicates 
“Life Wall” of Cells 


ssue goes to press, Dr. Irving 


Langmuir, Nobel Prize winner in 


$10,000 Popular Science Monthly Award 
for notable scientific 
nounces another step toward the solution 
of the mystery of life—the creation in the 
} laboratory of a substance behaving like 


d through the wall which surrounds the living cells 


produce artificial cell walls a foot square, 
making it possible for the first time to 
study in detail properties which would be 


difficult to measure on tiny living cells. 




















In one instance, Rockefeller Institute 
scientists attached a thyroid gland to the 
Lindbergh heart. The cells of the gland 
grew ; its arteries pulsed; its secretions con- 
tinued to flow for weeks after the cat from 
which it came had been buried. 

Even more amazing is the report of 
“eggs laid in a test tube.”’ Supplied with 
synthetic blood, the ovaries of a chicken 
continued to function, just as the thyroid 
gland had done, and actually produced 
several rudimentary eggs! 

A by-product of investigation by means 
of this new technique is a clearer under- 
standing of how to treat heart afflictions. 
In St. Louis, Mo., Dr. 
William B. Kountz, of 
the Washington Univer- 
sity School of Medi- 
cine, has been con- 
ducting researches that 
sound like the doings of 
some ancient alchemist. 
He is bringing dead 
hearts to life in the 
laboratory and then 
studying the effect of 
various drugs upon the 
diseased organs. 

Thus, in various parts 
of the country, resear¢ h 
scientists have devel- 
oped apparatus which 
imitates life or keeps 
life going. But, they 
have not created life. 
Beyond their work lie 
the frontiers of the un- 
known. 

Two centuries ago, 
the inventor of the com- 
pound microscope, An- 
ton van Leeuvenhoek, 
took from a mud pud- 


achievement, an- 


As a result of this 


experimenters can 





dle some minute animals, called rotifers. He 
laid them away in his laboratory where they 
remained for five months, as dry as dust. 
By every test Leeuvenhoek could make, 
they were dead. But when he dropped them 
in water, they wriggled and revived. Later 
on, another experimenter dried out a hand- 
ful of nematodes, a species of tiny worm 
Although the average life span of such 
creatures is only ten months, these revived 
at the end of twenty-eight years when 
placed in water. In medical history, there 
are cases where hearts have started to beat 
eighteen hours after doctors have signed 
death certificates. 

What is the dividing line between life 
and death? What is the mysterious some- 
thing we call life? What is gone when a cell 
is dead? Five thousand years of study have 
failed to give the answers. 

If you coat the end of a fine glass rod 
with shellac and then place the rod in a 
drop of chloroform, the drop will suck in 
the rod, dissolve off the shellac, and expel 
the glass. It behaves exactly as an amoeba 
does when it devours another ameeba and 
expels the waste material. Yet, the amoeba 
is alive; the chloroform is not. 

Again, if you touch opposite sides of a 
drop of oil with small pieces of sodium 
carbonate, the surface tension is so changed 
that the drop splits neatly into two drops, 
just as an amoeba does when it reproduces 
itself. The oil acts like a living thing, but 
it does not possess life. What does it lack? 

One thing it lacks is a translucent, jelly- 
like fluid called protoplasm. This stuff of 
life is found in the cells of every plant or 
animal that lives. Chemists can give you 
the exact formula for it: Oxygen 72 per- 
cent; carbon 13.5 percent; hydrogen 9.1 
percent; nitrogen 2.5 percent. In addi- 
tion, there are traces of iron, silicon, man- 
ganese, magnesium, calcium, chlorine, phos- 
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Research Workers Study Secrets of Growth 


phorus, sulphur, fluorine, sodium, and iodine. That is all. But 
if you stir these ingredients together, what do you get? A blob of 
worthless mud. Something is lacking. It is this something beyond the 
chemical aspects of living matter, that eludes the research worker. 
Aristotle, the wisest man of his time in Greece, thought life sprang 
from the soil. Even in comparatively recent times, scientists believed 
that life was generated in mud and rotting wood. Today, we know 
that this is not true. Dr. George Washington Crile, noted Cleveland, 
Ohio, surgeon, advances the theory that electricity explains the 
spark of life in the cell; that our bodies are composed of billions of 
tiny dynamos. All scientists, of course, do not subscribe to this opin- 


ion. But they are positive of one unchang- 
ing law. It is: “Life comes only from life; 
protoplasm is created only by protoplasm.” 

As an aid to studying this stuff of life, 
Dr. William G. Camp, of Columbia Uni- 
versity, New York City, has devised a new 
method of growing virtually pure proto- 
plasm on a diet of oatmeal and water. He 
places a folded filter paper on a shallow 
dish, sets it in a wide-mouthed jar contain- 
ing water, and then plants a bit of inactive 
slime mold on the paper. 

This material, on the borderline between 
plant and animal life, is almost pure proto- 
plasm. On the damp paper, it begins to 
grow and creep about. Dr. Camp then 
sprinkles it with oatmeal, which it engulfs 
and consumes. Growing steadily, the living 
jelly soon forms thick sheets which can be 
removed for experimentation. 

Encased within membrane walls, hardly 
1/250 inch thick, protoplasm forms the 
cells, the building bricks of living matter. 
All roads of biological research lead to the 
cells. Within them, science is sure, lies the 
answer to the mystery of life. 

In recent years, laboratory workers, 
journeying into the invisible, have learned 
many things about the cells. They have 
watched the tiny units dividing like 


Here a syringeful of marrow is being placed in a tube where it will 
live, grow, and produce new blood cells in view of the experimenters 
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With Amazing Apparatus That Imitates Life, 
Or Keeps Life Going in Individual Organs, 


By actual tests on 
living organs, modern 
scientists are learn- 
ing more about the 
part played by blood 
in our vital processes 






























Dr. J. Walter Wilson observing the 
cells of a rabbit’s kidney which he 
kept functioning with man-made blood 


ameebas. They have studied the strange 
strings and clumps of chromosomes, the 
threadlike bodies which hold the genes— 
elements in the cell which pass on heredi- 
tary characteristics. They have discovered 
that a single chromosome may hold thou- 
sands of genes hardly larger than molecules. 

If you stretched out an inch until it 
reached from coast to coast, 3,000 miles, 
and expanded a gene accordingly, it would 
cover less than 100 feet! Yet these infini- 
tesimal factors in the reproducing cells 
determine whether a flower shall be red or 
blue; whether a man shall be dark or fair. 

Only a few months ago, Barbara McClin- 
tock, a research worker at Cornell Univer- 
sity, Ithaca, N. Y., reported an important 
discovery. Barely visible dots in the proto- 
plasm, she found, act as “generators” in the 
production of chromosomes when the cell 
divides. In more recent tests, she has suc- 
ceeded in photographing the dots. They are 
formed, she believes, of some unknown 
combination of chemicals. 

Rabbits born without fathers. That is the 
possibility foreseen through another ex- 
periment with living cells. At Harvatd Uni- 
versity, Cambridge, Mass., Dr. Gregory 
Pincus has been working toward this feat 
of apparent magic. 

During a number of experiments, he has 
removed an egg from a female rabbit, fer- 
tilized it by the use of chemicals, and trans- 
planted it in another mother rabbit where 
it developed into an embryo. In some in- 


stances, the fertilization was accomplished simply by heating the 
eggs to a temperature of 113 degrees F. 

Going even farther than Dr. Pincus, another worker, at the U. S. 
biological laboratory at Woods Hole, Mass., has produced animal 
life without either father or mother! 

Whirling unfertilized eggs of the common sea urchin in a centri- 
fuge developing a force equal to 10,000 times the pull of gravity, 
Dr. Ethel Browne Harvey split the eggs in half. Then she sorted 
out the pieces which contained no nuclei, or mother elements, and 
fertilized them chemically. Placed in sea water, these egg fragments 
developed into creatures, living and moving, which had neither 
fathers nor mothers. 

Some of the most amazing work being done in the study of 
life and its processes is that accomplished in connection with sex 
and reproduction, with life’s beginning. (Continued on page 127, 
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By 
ROBERT E. MARTIN 


ing for telltale fountains of spray which 
show where whales have come to the sur- 
face to breathe. The instant one is sighted, 
short-wave radio flashes its location to 
three pursuit boats, Cachalot, Miss Whe- 
kenui, and Sea Raider, anchored below 
the cliffs. With engines roaring, they be- 
gin the chase. 

These 300-horsepower boats are modi- 
fied racing craft combining speed with 
stanchness. Except for low railings and 
the slim, deadly harpoon cannons mounted 
at the bows, the decks of the gray boats 
are kept cleared for action. The whale 
spouts again, half a mile ahead. Every 
ten or fifteen minutes, it must come to the 


for the fast-moving little boats 








a humpback in Cook Strait. This is one of the three 300-horsepower racing craft armed with harpoon guns 


surface for air. Sooner or later, the swift 
little boats will be close enough to strike. 

With feet wide apart on the lurching 
deck, the harpooner inserts a flat, brass 
cartridge filled with blasting powder in the 
breech of the cannon, and then rams the 
heavy shaft of the harpoon into the muz- 
zle. The sharp, triangular head of this 
spear is packed with explosives which are 
fired by a time fuse eight seconds after 
the missile leaves the gun. To prevent 
the spear from tearing loose after it has 
struck the whale, there are three six-inch 
barbs hinged to the shaft just behind the 
head. The range of the harpoon cannon 
is about sixty feet. 

Again the leviathan spouts, this time 
close on the right. The boat wheels like a 
terrier and rushes for the quarry. In a 
cloud of spray, the gunner rides erect, 
tense and waiting. A vast black body, wet 
and shining, with a curiously knobbed and 
warty head, rises above the water. The 
boat cuts close; the gunner swings the 
swiveled cannon to one side, and—boom! 
—the harpoon, with a flying tail of uncoil- 
ing rope, drives deep into the flank of the 
monster. Water showers over the boat as 
the whale dives. But the detonating head 
of the harpoon soon sends it to the sur- 
face again. 

This time, the harpooner is ready with 
an electrical spear, a deadly combination 
of lance and bomb. He drives home this 
weapon and the whale again disappears, 
trailing behind it a thread of insulated 
wires. On the boat, the helmsman touches 
the end of the wires to electrical con- 
nections. There is a muffled roar and the 
sea monster rises in its death struggles, 
the water red with blood. Quickly, the 
little boat maneuvers alongside and the 
harpooner hurls his final dart, a hollow 
spear through which air is pumped by the 
engine into the giant carcass to insure that 
it will stay afloat. 
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USE TINY RACING CRAFT TO DOG HUGE LEVIATHANS 


AS THEY PASS THROUGH A BOTTLE-NECK OF THE SEA 


This nerve-tingling battle, in which sci- 
ence plays a leading role, may be over in 
a few minutes. With water lapping against 
it, the huge body of the whale floats on 
the surface waiting for the tender, the 
Tuatea, to reach the spot and tow the 
carcass back to the factory where the oil 
is rendered from the blubber. 

Here, too, modern machinery and meth- 
ods have speeded up the work. Steam- 
driven winches haul the forty-ton whale 
onto a slip where workers strip off 
great ten-foot-wide blankets of blub- 
ber. These are then chopped into 
smaller squares and fed to a high- 
speed mincing machine. Its whirling 
blades can shred blubber as fast as 
two men can feed it. In sixty minutes 
it can slice up the fatty material of a 
whole whale. 

Even the head and bones of the 
monster are now rendered to obtain 
additional oil. Special boilers with a 
steam pressure as high as eighty 
pounds to the square inch extract it. 
So efficient are these modern methods 
that fourteen tons of oil are obtained 
from a forty-ton whale. 

The best grades of the oil are used 
for making soap, lubricants, and 
margarins. Other grades are employed 
in dressing leather and various vege- 
table fibers. The poorest types, com- 
ing from the head and bones, find a 
place in bitumen mixtures for water- 
proofing and sealing pavements. 

Practically all the whales killed in 
Cook Strait are humpbacks, for the 
right, or Balan, whales are protected 
by international agreement, and other 
species are rarely seen. Though many 
of the migrating humpbacks escape 
the spears of the whaling fleet by 
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DIRECTED BY SHORT-WAVE RADIO FROM A LOOKOUT 
HIGH ON A MOUNTAIN SIDE, NEW ZEALAND WHALERS 





passing through the channel at night, the 
whalers set out every morning at sunrise, 
and speed northward in the hope of catch- 
ing any that may have passed the shore 
base in the darkness of the early hours 
just before dawn. 

Sometimes, in the course of a chase, the 


whalers will come upon two whales to- 
gether. If they happen to be a male and 
a female, the latter is selected for the first 
kill. This is because of the curious fact 


Poised on the lurching bow, the harpooner fires his deadly, explosive shaft into the monster’s flank 









The lookout in his post high up on a hill 
above the strait. When he sights a whale, 
he flashes its location to the speedboats 
anchored near the base seen at the left 


that a maie whale will stand by a 
stricken mate, and so may be har- 
pooned later. If the male is attacked 
first, however, the female will make 
off at once and be lost. 

Previously, a catch of a half dozen 
humpback whales in Cook Strait dur- 
ing the season of June, July, and August 
was considered a peak performance. Now, 
through Perano’s application of speed- 
boats and radio, the record has risen 1,000 
percent. This year, his harpooners, with 
their electrical spears and_ time-fuse 
bombs, have brought in a grand total of 
seventy whales. As many as eight of these 
monsters have been towed in from the 
strait by this miniature fleet in the course 
of a single day. 
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ESIGNED and constructed by a 


POPULAR SCIENCE reader as a spare- 
time hobby, a streamline, square-nosed 
racing car has many novel features. Com- 
pleted after three years’ work, the car is 
V-type 

Hood 


powered by an_ eight-cylinder, 
motor geared to the front wheels. 


CHEMICAL 
WIPER IS 
REFILLABLE 


Car windshields 
are cleared of sleet 
by a refillable chem- 
ical wiper just mar- 
keted. Snapped on 
in place of the regu- 
lar wiper blade in a 
few seconds, the new 
device has a steel 
frame which unlocks 
to admit fresh chem- 
ical refills when necessary. Packed in a 
handy box containing extra refill ele- 
ments, the wiper is easily tucked away in 
pocket for use when needed. 





Chemical refill being 
placed in wiper blade 
for use against sleet 


the car 


Ly READER BUILDS STREAMLINE RACING CAR 
THAT GOES NINETY MILES AN HOUR 






Home-built streamline racer, 
and the reader who con- 
structed it in his spare time. 
At right, rear view showing 
fin with outlet for exhaust gas 








latches, locks, and retractable headlights 
are concealed within the car body, which 
also houses baggage, tools, radio, and a 
spare wheel and tire. All wheels are of 





the solid disk type, the rear ones 
being independently sprung. Mo- 
tor exhaust is expelled through 
a narrow slit in the stabilizing 
fin at the rear. Tank filler caps 
are controlled from the driver’s 
seat. The wheelbase of the car 
is eighty-six inches and its total weight is 
1,500 pounds. The speedster is said to go 
ninety miles an hour and to run thirty 
miles on one gallon of gas. 


SPRAY IS SPEEDY SUN-TAN REMOVER 


PERSONS who 
want to lose a coat 
of sun tan can have 
it quickly removed 
from their skin by a 
new method demon- 
strated at a recent 
English exhibition of 
cosmetics. Applied 
over the skin with 
a spray gun, a white 
chemical liquid cov- 
ers the tanned sur- 
face and forms a 
temporary dry coat- 
ing. The chemical 
treatment, it is said, 
bleaches the tan and 
returns the skin to 
its natural shade. 


PLANE TAKES OFF FROM RAILWAY CAR 


PLANES may soon take off from flat 
cars running on railroad tracks. In a re- 
cent experiment conducted by a California 
test pilot, a biplane resting on a small flat 
car raced along a section of track under 





The plane leaving the small! flat car on which it gathered enough speed for the take-off 


its own power, and took off at seventy- 
five miles an hour after a short run. 
Starting from rails rather than from the 
ground, it is believed that heavy loaded 
planes can take off with shorter runs. 





— 


A special preparation sprayed on the skin bleaches it to natural shade 


STEEL 
FRAME 





EXERCISES NECK MUSCLES 


NeEcK and shoulder muscles are said to be 
strengthened by an odd, new exercising de- 
vice. Supported by a metal frame attached 
to a padded heimet, a weighted cable swings 
around the exerciser as he rotates his head. 
The revolving weight thus creates a tension 
that is said to flex and strengthen the muscles 
in the neck and upper part of the body and 
also to improve the posture. 
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Cut-away view of 
new plane show- 
ing novel fea- 
tures that lower 
wind resistance 






PILOT LIFTS HIMSELF ON JACK 
IN LATEST SPEED PLANE 





















UILT to reach a top speed of 375 miles 

an hour, a new speed plane developed 
by Frank Hawks, noted racing pilot, em- 
bodies features new to modern airplane 
design. Radically streamline, so that not 


| : even a windshield projects from the fuse- 
| i lage, the plane has a completely inclosed 
L central cockpit with small side windows 
: and a hinged roof of safety glass. When 


wide visibility is needed for a take-off or 
landing, the pilot operates a,hydraulic jack 
mechanism which raises his seat and slants “rae 
the hinged roof upward to form a wind- MECHANISM 
shield. In the air, the seat and wind- 
shield drop back into normal position. 
An aluminum tube carries fresh air from 
the leading edge of a wing into the in- 
closed cabin. Driven by a 1,150 horse- 
power engine, the speed plane is equipped 
with retractable landing gear and lights, 
an automatic pilot mechanism, and two- 
way radio apparatus. 





















PILOT'S SEAT Pie \ 
d od PILOT CAN ADJUST 
COMPENSATING TAB 
ON RUDDER AND ELEVATOR 
TO'TRIM SHIP"AND TAKE 
STRAIN OFF STEERING CONTROL 





































































RADIO 
COMBINATION caieaeates 
LANDING WHEEL 
AND SKID 
LIGHTNING CARVES HAND FROM KNOT IN TREE 
LIGHTNING striking a hickory tree 
in the Great Smoky Mountains of 
North Carolina shaped a knotty piece 
of wood into a form closely resem- 
bling the hand of a child. Discovered 
by a sportsman while on a hunting 
] trip, the knot was cut from the tree 
, and the “wrist” trimmed with a pen- 
: knife. In the illustration at the right, 
the strange phenomenon is shown in 
comparison with a human hand. Even 
the fingernails and tendons of the 
hand are represented. 
“LOG CABIN” BUILT OF CORES FROM NEWSPRINT 
Cores from large rolls of the one-room cabin cost about $250 to 
printing paper form the outside build. The cores used for the walls are 
walls of a novel “log cabin” made of wood pulp and glue, and it is 
built by a Texas publisher. About believed that they will last as long as 
eleven feet square, the house has ordinary logs of wood. 
a decorative chimney, composi- 
tion flooring, maple ceiling, and 
ODD TEST MEASURES RESISTANCE interior walls lined with the mat- 
rices, or molds, from which are 
TO COMMON WINTER COLDS cast the plates used in printing re 
newspaper pages. Fitted with hes. = 5 
How many colds a person will have during the electric lights and a telephone, fie g 
winter can be predicted by a new method that ao ae 
tests an individual’s ability to absorb oxygen dur- 3 
ing exercise. Wearing an oxygen mask, the subject 
My hand-pedals a stationary bicycle, while research 
j workers measure the amount of oxygen consumed 
; for each square meter of body surface. The greater 
; the amount a person consumes, the higher his ‘“‘fit- : 
j 


ness rating.” Tests of 100 volunteers showed their 
resistance to colds approximated this rating. 


EYES REVEAL MANY DISEASES 








Hicu blood pressure, brain tumors, and many 
similar ailments now can be detected by studying 
photographs of the patient’s eyes, according to Dr. 
Arthur Bedell of Albany, N. Y., who has been ex- 
perimenting with the process. Snapshots of the 
retina made with a special camera show the net- 
work of veins, whose structure reveals the dis- 
ease and is the means of following its progress. 


Tn 
ULUETANUUTLL 


Outside and inside of a 
“newspaper house”’ built 
of composition cores from 
rolls of newsprint. The 
inner walls are lined with 
old stereotype matrices 
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How the new exposition grounds will appear in San Francisco Bay 


EARLY half completed, a 400-acre man-made island 
is rising from the waters of San Francisco Bay, where 
dredges are pouring 3,000,000 cubic yards of sand a month 
into a U-shaped sea wall to create a site for the Golden 
Gate International Exposition of 1939. A six-lane motor 
highway will join it to Yerba Buena Island and the San 


Francisco—Oakland Bay Bridge. 


SKIERS RIDE ELEVATOR UPHILL 





Comfortable chairs 





a S 


SWINGING in comtortable chairs, skiers will 
be whisked to mountain tops by cableways 


under construction at Ketchum, Idaho. First 


of their kind, the elevators are a refinement 
of “ski tows” used elswhere, in which the pas- 
senger grasps a moving handle or leans against 
j } 


support and rides on his own skis. The 


+ 


longest of the new lifts is 3,490 feet 


STABILIZING FINS CHECK 
STEAMSHIP’S ROLLING 


* \BILIZING fins for ocean vessels are i new 
id to sufferers from seasickness. Any tendency 
of the craft to roll automatically tilts port and 
starboard fins in opposite directions, and the 
forward motion of the ship produces a stabiliz- 
ing force that keeps it on an even keel. By 
{ | rh he ins ina ¢ iln Sed i vessel could be 
rocked artificially, as was purposely demon- 
strated in a recent trial of the invention on an 
| if el ste hip 


pended from aerial cable 
ways, now carry skiers t 
the top of the mountain 








AUTOMATIC TORCH CUTS SHAPES IN METAL 


READILY piercing material as thick 
as twelve inches, the oxyacetylene 
flame of a new cutting machine slices 
metal into the simplest or most com- 
plicated of shapes. The torch may 
be guided by hand or set to follow 


ARTIFICIAL ISLAND IS BUILT 
AS SITE FOR EXPOSITION 








a template, producing any number of 
duplicates of a desired form. Straight 
lines can be cut automatically in any 
direction and at any bevel. A special 
attachment also makes automatic the 
production of circles of various sizes. 








One of the automatic stabiliz- 
ing fins that counteract a ves- 
sel’s tendency to roll. Left, 
artificial roll produced by the 
fins in a test in calm waters 
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COLLECTS WOODEN 





COLLECTING wooden 
horses is the unique hobby 
of W. P. Lyon of Arcadia, 
Calif., who houses the curios 
in his “Pony Express Mu- 
seum.” Once in general use 
to display saddles, harness, 
and other riding and driving 
accessories, the wooden dum- 
mies are now very rare. In 
his museum, Lyon exhibits 
the animals along with cigar- 
store Indians, old stage- 
coaches, and other half-for- 
gotten relics of the pioneer 
days which he has gathered 
from all parts of the country. 


of his wooden 












HORN-SHAPED TELESCOPE 
GIVES UNDERWATER VIEW 





LAKE bottoms, river beds, and ocean 
floors are easily examined with a submarine 
telescope now on the market. Shaped like 
a megaphone, the adjustable magnifier is 
placed in shallow water so that its large end 
is just below the surface. With clear water 
and sufficient light, the user gains an excel- 
lent view of interesting water plants, fish, 
and other marine life. 

























Earth is dumped into forms lik id tamped 
down to form durable walls. The photo at the 
right shows one of the attracti* mud * es 







DECEMBER 


1936 





W. P. Lyon, of Arca- 
dia, Calif., with some 


DUMMY HORSES 


horses 


‘ 


Mabe oF welded 
stainless steel, a new 
amphibian plane just 
completed is in con- 
struction an aviation 


counterpart of the 
modern streamline "i 
railroad train. Ex- EE 


ceptionally light in 
weight, the steel cab- 
in plane carries four 
passengers. Powered 
by a 285-horsepower 
air-cooled motor, the 


amphibian airplane 
cruises at 135 miles 
an hour but can 


reach a top speed of 
150 miles an hour. 
The wings and fuse- 
lage are virtually a 
one-piece unit. 


MUD IS USED TO BUILD MODERN LOW-COST HOUSES 


at ye ie 


PN 


Remi Kp et 








COMFORTABLE homes made of mud have 
just been completed by Government engi- 
neers near Birmingham, Ala., as an experi- 
ment in low-cost housing. Simple in design 
and easy to construct, the houses were 
erected on concrete foundations and 
roofed with insulating materials. Damp 
earth excavated on the spot was mixed 
with sand and shale, dumped into wooden 
forms erected on the foundations, and 
tamped down into solid walls seventeen 
inches thick. The rammed-earth walls ef- 


PLANE IS MADE OF STAINLESS STEEL 























Sportsmen loading their dogs for a hunting trip in the new metal plane 







fectively block out heat and cold, and are 
strong enough to withstand pressures as 
great as twenty tons to the square foot. 
Because the materials are cheap, the tools 
simple, and the construction process easy 
to learn, mud houses are expected to 
prove popular with home builders, es- 
pecially in rural sections. To convince 
builders that earthen houses are durable, 
engineers point out that some of the oldest 
buildings in the country are made of 
rammed earth. 
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Workmen swarming 
around a Diesel train asit 
comes to a stop in the 
terminal yards. These men 
wash the outside surfaces 


By 
ALEXANDER 
MAXWELL 


EEMINGLY unconcerned with the 


activity that surrounds them, a 
group of workmen loaf beside a 


tool shed in the busy Burlington 
Railroad yard in Chicago—swapping 
yarns, talking sports, and glancing oc- 
casionally at the battered alarm clock 
that hangs on a nail. It is 3:20 p.m. 
From behind a string of day coaches 
comes the musical blast of an air whistle. 
Instantly the scene changes. Yarn-spin- 
ning stops. The men jump to their feet 
and stand ready with tools, hose, ladders, 
ice tongs. A silvery streamline train just 
in from Minneapolis and emptied of pas- 
sengers backs toward them. Before it has 





glided to a stop, it is swarming with 
workmen. 
Water hoses are snapped to tanks. 


Vacuum cleaners roar lustily within the 


coaches. Bundles of waste paper and rub- 


bish are crammed into waiting sacks. 
Groceries and beverages are hustled 
aboard. Ice tanks are filled. The train is 


washed and polished inside and out. 
Skilled mechanics pull a cylinder head 


from the scorching-hot engine. An ex- 
haust valve, stuck wide open, has put a 
cylinder out of commission. A squirt of 
kerosene, and it is back in order. The 
roaring inferno from the faulty cylinder 
has burned through an exhaust baffle, 
making the huge Diesel bark like an anti- 
ircraft gun. The remains of the baffle 
are vanked from the muffler, and a new 
one goes In. Weeds and grasshoppers have 
choked the air intake for the ventilating 


ind air-conditioning system. Six men dive 
under the car to clear the screens 
one, the workmen complete 


UO! DY‘ 













_ No Rest for 


FAST WORK BY YARD CREWS 






their tasks. At exactly 3:4( a siren blows. 


A spurt of black smoke be 
exhausts, and the booming 


hes from the 
roar of 


the 


Diesel fills the air. With bell iinging, the 
streamliner slides out of the yard and 
back to the Union Station, where passen- 
gers already are waiting to get aboard it 


A hose 


that 


other 








supply 


plumbing fixtures 








connected 


water 


to 
to 


one of the 
washstands 


on the 


tanks 
and 
train 


for the return trip to the Twin Cities. 

Working against time, like a pit crew 
in an auto race, the yard men have just 
twenty minutes for the all-important task 
of inspection and maintenance. Schedules 
for each of the Burlington’s twin Zephyrs 
on the Chicago-Minneapolis run call for 
a 440-mile trip twice daily, allowing only 
one hour between runs for the train to 
unload and be turned around, cleaned, 
serviced, reloaded, and started on its way 
again. 

Railroads are running ragged the few 
streamliners they so far possess, on sched- 
ules like this, to meet the unforeseen pub- 
lic demand to ride on them. Putting on 
more streamline trains isn’t as simple as 
it sounds. Each one is a custom job. 
Building it takes a year and costs more 
than half a million dollars. Meanwhile, 
the pioneer streamline trains can’t be 
withdrawn from use and sent to the shops 
for periodic servicing, like ordinary loco- 
motives and coaches, because disappointed 
ticket holders refuse to ride on substi- 
tute steam trains. Six hours a day in the 
terminals is all the time out of service 
that schedules permit. So the railroads 
take their shops to the trains! 

Every terminal has facilities for high- 
speed repairs, including a complete set of 
replacement parts. Wheels go first. The 
traction wheels on the engine begin to 
wear thin at 60,000 miles, while the trail- 
er wheels under the coaches stand up 
twice as long or better. A trailer truck 
can be replaced in twenty minutes, simply 
by jacking up the two cars, sliding out 


Gili 








Inside the coaches, vacuum cleaners roar lustily as 
carpets and upholstery are put in order for another 


trip. This scene is 


in the cozy lounge at the rear 
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KEEPS THE DIESELS ROLLING 


the old assembly, and sliding in the new. 
Few auto owners can change a tire in 
less time. What repairs are needed on 
ihe truck can be attended to in a ma- 

hine shop, and that truck is kept as a 
spare until needed again. 

The entire tractor assembly—drive 
motors, gear boxes, wheel and axle—can 
be taken out as a unit and a new one in- 
stalled in five hours. In the same time, 
two cylinders of the Diesel can be pulled 
out and replaced; unlike an auto engine, 
t has no large castings, and new parts 

an be exchanged for defective ones in a 
jiffy. The engine and power car are so 
arranged that any part likely to be needed 
can be lifted in and out by man power 
alone, without resorting to block and 
tackle. A connecting rod is a load for one 
man, a cylinder reliner for two. 

No rest for the streamliners! It seems 
incredible that any piece of rolling stock 
could be kept running almost continuous- 
ly at operating speeds close to two miles 
a minute, for any length of time. Yet for 
two years they have been doing it. How 
much longer can they stand up? O. J. 
Mitchell, supervisor of motor cars for the 
Union Pacific, and E. F. Weber, Diesel- 
electric engineer in charge of the Burling- 
ton Zephyrs, give substantially the same 
reply: “Until they become obsolete!” 

Unlike an auto engine, the Zephyr’s 
Diesel has no arbitrary lifetime. The 
original Zephyr has traveled half a mil- 
lion miles and its crankshaft has worn 
less than two thousandths of an inch out 
of round—about the thickness of the glue 
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Taking on provisions. Groceries and beverages to supply the 
Passengers during the return trip are waiting in the yard when 
the train arrives. A fresh stock of ice also is taken aboard 
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on a postage stamp. 
At the present rate, the 
engine can run another 
million miles before the 
shaft needs to be re- 
moved for truing in a 
lathe. A  streamliner’s 
internal parts don't 
move as fast and wear 
as rapidly as its speed 
would make you sup- 
pose. While it is burn- 
ing up the track at 120 
miles an hour, its Die- 
sel is loafing along at a 
mere 350 revolutions a 
minute. The engine of 
an auto traveling at 
that pace would quite 
likely be turning over 
more than ten times as 
fast. Even the traction 
motors, geared to the 
drive wheels, turn less rapid- 
ly than many a motor in 
your basement workshop. 
Thus the streamliners, once 
called tin toys, are proving 
themselves able to take pun- 
ishment that would tax the 
endurance of a steam loco- 
motive and send an automo- 
bile to the junk heap. Their 
owners feel sure that, twenty 
years from now, the stream- 
liners will still be running at 
speeds and on schedules as 
strenuous as today’s. 


Streamline [rains 


Yard men cleaning the screens of the ventilating and air- 
conditioning system. Weeds and grasshoppers, picked 
up on fast runs, choke the intakes if not removed daily 


Ax A “spare”? wheel as- 



















































sembly ready to be 
substituted for one 
that meeds_ repairs 










Replacement parts for a 
cylinder of the Diesel 
engine. They include a 
connecting rod, injec- 
tor, exhaust valves, pis- 
ton rings, piston, caps 
for wrist pins, and cyl- 
inder reliner. A _ pair 
of new cylinders can be 
installed in five hours 
































Before he could meditate effectively, the 
German poet Schiller had to put his feet 

1 a cake of ice and inhale the aroma of 
rotten apples. His servants were trained 


have these ‘“‘props’’ always in readiness 


By 


. 


WILLIAM WOLF 


HEN Johann Christophe 

Friedrich von Schiller, Ger- 

man poet, wanted to retire 

to meditate, the household 
went through one of the craziest pro- 
cedures imaginable. Solemn-faced serv- 
ants would take a cake of ice to the 
master’s room and carefully place it 
in a bucket at the foot of a chair. 

Schiller then would enter the room. 

“Are the apples in the drawer as 
usual?” he would ask. 

The servants would reply in the 
affirmative. Certainly the apples were 
there; they would never forget to allow 
some apples to rot in the desk drawer! 

Schiller would go to the drawer and 
take out the fermenting apples, carry 
them to his chair, and sit down. Then, 
and then only, could he think in peace 
—with his feet on the cake of ice and 
inhaling the biting aroma of ferment- 
ing apples 

Crazy? Not at all. A mark of genius? 
Hardly. John Jones, across the street 
from you, may exhibit eccentricities 
just as great; but such quirks stand 
out in men of genius. The world is 
full of people with phobias, obsessions, 


lllustrated by 
8. G. SEIMELSTAD 


Gerard De Nerval, the 
French writer on po- 
litical subjects, was 
indignant when police 
objected to his lead- 
ing a live lobster on 
a leash through the 
streets of Paris. If 
people could air dogs, 
why not pet lobsters? 


strange impulses which make them do 
curious things, manias, and other states 
of mind in which they perform acts not 
strictly sane. 

Neither are these people insane; one 
psychologist employs the term “semi-in- 
sane” to cover those who have illusions, 
delusions, hallucinations, and fixed ideas 
or manias. It is hardly a fair description, 
for it includes just about ninety-nine per- 
cent of the population. Everyone is “just 
a bit off” in some respect. 

A midwestern college professor with a 
strange phobia figured in the news re- 
cently. For several years he had been vir- 
tually a prisoner because he was afraid 
to go more than four blocks from his 
home, the victim of a strange dread of 
traveling. He attributed his phobia to an 
accident witnessed when he was a youth. 

In the dark corners of the mind are 
hidden many fears and fixed ideas. The 
word “phobia” means “fear,” and every- 
one knows other human beings who have 
phobias. They are morbid fears, paralyz- 
ing and will-destroying, and not the natur- 
al fear which makes humans alert to 
danger. Phobias make people helpless— 
as anyone knows who has a fear of high 
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places. Such persons feel an overpower- 
ing impulse to fall, to yield to the fear. 

Some persons have strange fears of ani- 
mals. Tycho Brahe, the famous astrono- 
mer, had such a phobia, for he was known 
to faint at the sight of a fox! Henry II 
of England went him one better, however, 
because he would fall over in a dead faint 
on seeing a Cat. 

Blaise Pascal, the mathematician, had 
a phobia of another kind. He couldnt 
see water without falling into a convul- 
sion. He once said, “from the time I was 
eighteen years of age, I never spent a day 
without pain,” and most of his suffering 
was due to his queer fancies and obses- 
sions. He couldn’t swallow anything that 
was not in liquid form—and then only 
drop by drop, piping hot. 

There are countless phobias of the ele- 
ments. A certain amount of fear of light- 
ning is natural, but a friend of mine hides 
in a dark room whenever there is an 
electrical storm, cowering in an abject 
fear which he realizes is absurd, but which 
he is powerless to overcome. 

The Greeks had words for many things, 
and psychologists and neurologists have 
borrowed some of them to describe cer- 
tain phobias. By taking the word for dirt 
and adding to it “phobia,” or “fear,” they 
designate the fear of dirt as rupophobia. 
Belenophobia is the fear of pins. Aichmo- 
phobia is the fear of pointed objects, a 
common enough one. The cremnophobiac 
will stand on a precipice and turn pale, 
fearing that he is going to fall. 

Many persons are subject to agora- 
phobia. and fear crowds or places where 
crowds collect. They would rather stay 
at home than go out and mingle with 















with claustrophobia, for 
they dread _ enclosed 
places, would rather be 
out with people than in | 
a home, refuse to stay | 
in a room with the 
windows closed, hate 
elevators and Pullman 
berths, and regard walls 
of any sort with horror. 
The list of queer 
things that otherwise 
sane persons fear is al- 
most endless. Some fear 
sleep or swallowing, 
dread diseases, or im- 
agine that they have 
diseases. Some won't 
walk over gratings in 
streets; others will 
carefully wash their 
hands after touching 
even a door knob for 
fear of catching a dis- 














ease. SAMUEL JOHNSON believed that 
he kept himself well by tapping all 
the pales in fences he walked past 


Two curious forms 
are hypophobism and 
panophobism. In_ the 
first, the subjects fear nothing; they are 
bold and audacious, blustering and self- 
confident. From this class come the 
“courageous” explorers so much admired 
by their fellow men, the adventurers 
equipped by their curious mental make- 
up to go through life unafraid to the point 
ot foolhardiness. Panophobia is a vague 
fear of everything, and yet of nothing in 
particular. Dostoevski, the Russian novel- 
ist, suffered from it and has left a good 
description of the affliction. He said that 
he “had a frightful fear of something 
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imitation of a fly 


mania, as a rule. It 
is their one abnormal 
streak in an_ other- 
wise normal mind. The 
dipsomaniac is not a 
voluntary drunkard, 
but one driven to 
drink by what amounts 
to a diseased condi- 
tion of the mind. The 
kleptomaniac feels an 
overpowering impulse 
to steal whatever ap- 
peals to him. He is 
like a magpie, stealing 
without thought, and 
large stores are thor- 
oughly familiar with 
his ways. Often, a 
store has orders to 
keep check on what a 
kleptomaniac _ steals, 
and his family pays 
for the articles. 
Illusions are com- 
mon to the race of 
man, but when the 







































individual believes that 
his inaccurate percep- 
tion of something is 
accurate and real, then 
the illusion assumes a 
pathological character. 
Hallucinations are in- 
accuracies of the per- 
ception, too, but with 
the added factor that 
imagination, usually of 
a subconscious nature, 
is required to make 
them seem real. 

Obsessions proper 
differ from phobias in 
that the subject’s anx- 
iety expresses itself as 
a fixed idea rather than 
as a fear. Sir Isaa 
Newton had an obses- 
sion of doubt in which 
he would count his 
change over and over 
after buying an article, 
unable to decide wheth- 
er it was right, although 
he was the world’s fore- 
most mathematician! Others have ob- 
sessions of words, or numbers, or songs, 
which they will répeat constantly. The 
nosophobic obsession. or fear of disease, 
is common—especially among doctors and 
nurses. Those with an obsession of con- 
tamination will wash their hands con- 
stantly, wear gloves, and change them 
every day. 

The pyromaniac, the person with a 
homicidal or suicidal mania, and those 
with sitiomania, or desire to eat all the 
time, are other examples of strange im- 
pulsions. Then there is echolalia, the 
urge to repeat at once and like a parrot 
any word heard or read, or even one’s 
own thoughts. 

There is still another queer freak of 
the mind wherein the victim is given to 
autoscopy, either internal or external. In 
internal autoscopy, the subject believes 
that he can feel and picture the inside 
organs of his body, or that he can trace 
the course of a foreign body through the 
alimentary canal. In another form, the 
victim of the delusion imagines that he 
sees himself standing before him. 

An utterly mad form is that known as 
negative autoscopy—the subject can’t see 
himself in a mirror! 

So much for the types. These halluci- 
nations, obsessions, phobias, and manias 
are general, but they strike the observer 
more when noticed in men of genius—and 
there are few men of genius exempt from 
some peculiarity. 

Musicians have been particularly noted 
for their peculiarities, and they are not 
all expressions of temperament, by any 
means. 

Rossini, the composer, for instance, had 
severe neurasthenic attacks after he 
reached middle age. In an amazing flare- 
up of musical genius, he wrote thirty-six 
operas in nineteen years—and then sud- 
denly stopped after writing “William 
Tell.” He had fits of weeping, attacks of 
despair, and was given to suicidal im- 
pulses. “I feel all the miseries of a 
woman,” he once complained. 

Beethoven was very eccentric. He pre- 
ferred ice water to wash in, and would 
splash it on his face, scolding furiously all 
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the while, slop (Continued on page 123) 
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—S4\ROM_ out-of-the- 
way corners. of 
small-town garages, 
1 dozen daring 


young pilots, most of them 
still in their twenties, ride 
streamline broomsticks in- 
to the sky and give the 
nation each year new speed 
thrills which pave the way 
for the development of 
faster racing and commer- 
cial airplanes. 

They are to aviation 
what the drivers of racing 
automobiles are to the au- 
tomotive world. They are 
at once the designers and 
the human guinea pigs who 
test their daring inventions 
and innovations, often at 
the risk of their lives. 
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the stream f air In 
ph yto at the top of the page, 
a pilot and ground crew j 
checking i fracing 
The engines of these hi 
speed planes must fu 


tion perfectly. Here 
engineer is testing 
gas mixture of a m<¢ 
through an exhaust port, 
to guard against the peri 


of engine failure in the air 


‘liny Homemade Planes 








BRING MORE SPEED TO THE AIRWAYS 


Harold Neumann, in private life an 
air-line pilot, leads the list of these ace 
flyers of baby planes. He won more races, 
and consequently more money, during the 
last year, than any of his competitors. 
The much-envied number 1 adorns the 
sides of his fuselage whenever he flies his 
cantilever midwing Folkerts special around 
the pylons. 

But Neumann, like others of the scien- 
tist-pilots, is more than a flyer. In a 
Waterloo, Iowa, garage, with Clayton 
Folkerts and Ted Fordon, he produced 
earlier this year something new in racing 
airplanes. Not only did he equip his plane, 
whose plywood-covered wings stretch only 
sixteen feet from tip to tip, with wing 
flaps which enable him to land with some 
assurance of safety, but also with fully 
retractable landing gear which he snaps up 
into the fuselage when the wheels clear 
the ground, thus making it possible to 
pick up speed the instant he’s in 
the air. 

Once the wheels fold up within 
the recesses, Neumann closes two 
trapdoors which give a smooth 
streamline form along the fuse- 
lage. The fuselage itself is unusu- 
ally long and narrow, permitting 
a streamline effect which has been 
enhanced by equipping the pro- 
peller hub of the engine with an 
extension shaft that carries the 
propeller a foot beyond the nose 
of the motor and permits further 
streamlining at the nose. 

Speed, and still more speed, is 
the goal of all these pilots. When- 
ever Neumann succeeds in build- 
ing a plane which will zip around 
the pylons five miles an hour faster 
than his nearest rival, his com- 
petitors—Arthur Chester. Lee 
Miles, Ben O. Howard, Marion 
McKeen, R. A. Kling, S. J. Witt- 
man, Joe Jacobson, David Elmen- 
dorff, Harry Crosby, Roger Don 
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Riding Flying Broomsticks Through the 
Sky at 250 Miles an Hour, Dare-Devil 
Young Pilots Try Out New Developments 


That Pave the 


By ANDREW R. BOONE 


Rae. and Ralph Bushey—though separated 
by thousands of miles, set out to improve 
their own planes or build new ones which 
will wrest the laurels from America’s 
small-plane speed king. 

Soon the roar of engines is heard at 
cattered airports as new and _ rebuilt 
planes are tuned up, ready for hazardous 
test flights. Pilots squirm into the cock- 
pits, often without parachutes with which 
to save themselves in case a wing shakes 
off, or flames break out from an over- 
heated engine. On narrow wings, the 
squat little planes roll forward, waver, 
roar into the sky, with fame or oblivion 
riding behind the whirring propellers. 

Anything can happen on these flights. 
The engine may “freeze,” retractable land- 
ing gear may refuse to come down, rain 
may strip the linen from the wings’ lead- 
ing edges, the propeller may throw gravel 
into the stabilizer. 

And, sometimes, nerve-tingling experi- 
ences do visit these merchants of speed. 

One pilot took off from a southern 
California field to test-fly a new racer. 
He circled the field three times as he 
climbed for altitude. Nearing completion 
of the third circle, his oil pressure 
dropped; he banked over high-tension 
wires, dropped down to the runway, and 
skidded 200 feet on the belly of the nar- 
row fuselage. He had forgotten to wind 
down his retractable landing gear, and 
scooted in like a stone barge. Excepting 
for a bent propeller, he and his craft mi- 
raculously escaped injury and damage in 
a 100-mile-an-hour landing. 

Although they take many risks which 
look foolhardy to the casual observer, 
pilots of the small racers approach their 
jobs with the detached attitude of scientists. 

‘We must be sure, first, that the motor 
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Way for Faster Flying 











will not fail on a take-off,” 
Neumann told me as he 
prepared to test his new 
monoplane recently. “We 
check the gas mixture 
carefully, and may find the 
engine runs cool on the 
ground, only to heat up 
when it begins to pull in 
the air. For that reason, I 
favor my motor during 
early flights, and do not 
use maximum power until 
it has been well run in. 
“IT fly first from the 
largest and smoothest air- 
port I can find, and, if pos- 
sible, take off into a twen- 
ty-mile wind toward open 
fields. I give the engine 
half throttle, roll slowly 
down the field, and, when 
I’m sure I have the feel of 
the ship, begin to open the 
throttle until the ship takes 
herself off the ground.” 
In the air, the pilot of 
a racer circles the field as 
he climbs the 800-pound plane up to an 
altitude of 3,000 feet. There he checks 
his instruments, tries the controls, studies 
the ship’s behavior, and comes down to a 
fast landing. Following three such flights, 
he begins to open the throttle wide, trying 
the craft out at various altitudes to study 
its reaction to speed. Then he begins to 
apply the wing flaps in landing, first half- 
flap and finally full-flap, slowing his land- 
ing speed down to sixty miles an hour. 
Meanwhile, he adjusts his propeller set- 
ting for maximum efficiency at full throt- 
tle, for these planes are designed to fly 
closed courses as fast as their high-speed 








Harold Neumann, Ameri- 
ca’s small-plane speed king, 
in his new midwing Folkerts 
special. Note the cockpit 
cover that completes the 
streamline fuselage shape 






Crowded into small space, as 
in the picture below, pilots 
have little chance to escape 
disaster in the air. Many of 
them do not carry parachutes 


The latest in retractable landing gears. These wheels on Har- 
old Neumann's midget racer snap up into the fuselage when a 
trigger is released. They are wound down again by a hand crank 


engines will carry them through the air. 

Everything on one of these planes is 
specially made for that particular ship, 
except the one most important unit—the 
motor. All these are commercial engines, 
“souped up” to get all the horsepower 
possible. These planes cost from $7,500 
to $15,000, depending upon how much 
engineering aid the owner secures, and 
how much help he has in building his plane. 

A winner this year is not likely to be a 
victor next year, for other new ships will 
spring up from back-yard garages with a 
mite more speed. To meet the ever-in- 
creasing speeds, (Continued on page 134) 
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Army aviators. Below, in 















































“VEN in the midst of an enemy gas at- 

“ tack 
ing pictures in a photographic trailer de- 
signed by the U. S. Army Air Corps at 
Wright Field, Dayton, Ohio 
ditioning system employs an air filter of 
loosely packed material, for which a car- 
tridge containing a chemical that absorbs 


soldiers can go right on develop- 


Its air-con- 






A lifeboat being launched in a demonstration of 


the new safety device Right, an officer exam- 





ining the clamp that releases the lowering cable 





MOBILE ARMY DARKROOM IS GASPROOF 


This trailer unit contains a complete dark- 
room for developing photographs made by 
the printing room 


SAFETY CATCH RELEASES LIFEBOAT 
















The man is holding the air-filter box of the 
ventilating unit. The inset shows the blower 


poison gas can be substituted in time of 
need. The mobile unit is equipped to turn 
out work more rapidly than most standard 
laboratories. A lightweight electric gener- 
ator supplies current for a pump that 
draws water from any near-by stream or 
lake, and extra water is carried in a large 
reserve tank for emergency use. 


\ NEW safety device for 
lifeboats, just installed on 
a French liner, is designed 
to minimize the danger of 
the boats’ capsizing while 
being launched. Attached to 
the lowering cables, the ap- 
paratus grips the lifeboat 
securely until the instant it 
touches the water. The 
safety clamps snap free as 
the launched boat, buoyed 
up by the water, 
its heavy pull on the lower- 


ing cables 


y 


releases 


CORK KEEPS 
LIQUOR UNDER 
LOCK AND KEY 


A NEW 


in the 
Irom 


a pair of 


that press 


per to the 


Ja PLAYING CARDS 


i 


locking cork 
prevents the ‘“‘mysteri- 
ous disappearance” of 
choice liquors, 
keeps poisonous liquids 

medicine 
being taken by 
mistake. Only the hold- 
er of its key can release 
metal 
against the 
glass to clamp the stop- 
bottle neck. 


. 
BUILDS ACCURATE MODEL 3 
OF DIESEL TRACTOR ) 
ACCURATE in every detail, a twenty- 
two-inch model of a Diesel farm tractor : 
built by nineteen-year-old Richard Young, | 
of Ithaca, N. Y., required four and a half : 


months to complete. Constructed on a 
scale of one to six, it is declared by ex- 
perts a perfect copy of the 9,550-pound 
machine that it represents. The four- 
cylinder engine, made of cork, pine, alumi- 
num, copper, and brass, is complete even 
to fuel injection pumps, lines, and _ in- 
jectors. For the tracks alone, the young 
builder had to cast 1,054 metal parts. 
Aluminum furnished the material for the 
track frame, hood, and seat, and the lat- 
ter is upholstered with leather as in full- 
sized machines. Total weight of the trac- 
tor model is thirty-two pounds. 


ARE WASHABLE 


PLAYING CARDS made of 
a new substance resembling 
artificial silk can be scrubbed 
clean with soap and water, 
as at left. So inhospitable 
to stains is the material 
that chemists are said to 
) have experimented for three 
months before finding an ink 
that would print upon it 
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balls 








Turning the key moves two balls 
that lock the cork in the bottle 
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ECAUSE the nation’s oil reserves may 

be exhausted long before its coal sup- 
ply, scientists at the U. S. Bureau of 
Mines Experiment Station in Pittsburgh, 
Pa., are experimenting with a chemical 
process for making gasoline and oil out of 
coal. In a hillside laboratory, isolated be- 
cause of the constant danger of explo- 
sions, hydrogen gas is manufactured from 
natural gas and steam, and stored in high- 
pressure tanks. Coal is washed thorough- 
ly, ground into powder, combined with 
oil or coal tar, and mixed with chemical 
catalytic agents to speed the reaction. 
The mixture is then pumped into a thick- 
walled converting cylinder, where it joins 
the hydrogen gas and is subjected to tem- 
peratures up to 500 degrees centigrade 
and pressures as great as 5,000 pounds to 
the square inch. After a sufficient period, 


RAILWAY TRAIN IS TEMPORARY SCHOOL 





Fitted with shelves and benches, a coach serves as a school laboratory ence subjects. 


BUCKET LOADS 
REFUSE TRUCK 


SANITATION trucks of a 
new type have just been 
placed in service in Ply- 
mouth. Mass. When collec- 
tors deposit refuse in an 
elevating bucket suspended 
at the rear of the machine, 
it is hoisted upward and 
dumped through an auto- 
matic trap door opening in- 
to the fully enclosed body 
of the truck. Thus refuse 
is effectively concealed from 
sight, and no objectionable 
odors escape while the truck 


Gasoline Made from Coal In New Laboratory 


Exterior view of the gasoline laboratory, The hydrogen storage tank is at the right 



























the pressure in the convert- 
ing cylinder is released by 
a system of air traps, and 
the gasoline and oils drawn 
off. When experiments are 
completed, chemists expect 
to convert every 100 pounds 
of coal into sixty pounds of 
gasoline and oil, the forty- 
pound residue consisting of 
ash, coke, moisture, and 
gases. Made of strong, stain- ~ 
less steel, the high-pressure Protected by thick concrete walls, observers in this con- 
coal-converting cylinder 1S trol room can regulate the operation of the entire plant 
housed in an_ explosion 

chamber having eighteen-inch walls of show how the various processes are being 
concrete and steel to guard against the carried on. Heavy observation windows 
hazard of accidental blasts. The operation between the converting chamber and the 
of the entire plant is regulated from a_ central control room are made of lami- 
central control room, in which gauges nated glass four inches thick. 





RAILWAY cars 
serve as classrooms 
for high-school stu- 
dents of Helena, 
Mont., while new 
school buildings are 
being erected to re- 
place those demol- 
ished by earth- 
quakes. Loaned by 
railroads, the 
coaches were run on- 
to a siding and con- 
nected to a heating 
plant. Some are 
fitted with shelves 
and tables for labo- 
ratory classes in sci- 








BRACE HOLDS BONES 
FOR SETTING 


A NeW mechanical device to 
aid in the treatment of broken 
arms and legs was recently dem- 
” onstrated before doctors of the 
= Michigan Medical Society in De- 
© troit. Made of rustproof metal, 
* the machine can be adjusted to 
= hold an.injured limb in a steady 
4. and immovable position while a 
regulation plaster cast is being 
applied. The new apparatus is 
said to insure a much more accu- 
rate setting of a badly fractured 
bone than is possible by methods 
now commonly employed by phy- 


is passing through thestreets. A traveling bucket loads this new-type refuse truck. Top, how it is dumped sicians for this purpose. 
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READJUST CLOCKS FOR BOULDER DAM POWER 


O KEEP the newly opened $23,000,- 

000 transmission line from Boulder 
Dam from playing havoc with the daily 
schedules of Californians, hundreds of 
electric clocks used in homes and offices 
in Los Angeles had to be made over not 
long ago. Preparing to conform with the 
new source of supply, which distributes 
electricity to homes and factories through 
the world’s largest transformers, 
and circuit breakers, the municipal power 


cables 








Two 


ways in which the 


® flash-light clamp can 

= be used It can be 

easily attached to al- 

: * most any type rface 
+ 


HANDY UNIVERSAL CLAMP 
HOLDS FLASH LIGHT 
flash light at any 


detachable bracket 


window or 


desired 
may be 
fender, a 


HOLDING a 
angle, a new 
fastened to a cat 


door knob, a water pipe, or any of a 
thousand other spots to shed _ illumina- 
tion just where it is wanted. Rubber 
wheeis on the holder serve as a buffer, 
and also enable the flash light to be 
placed on a table or any other convenient 


flat surfac 


CANDY FROM COAL TAR 


CANpby stores in Berlin, Germany, ar 
now offering for sal chocolate bars 
made from coal t Although it looks 
like soap, the synthetic food is said to 
taste like chocolate No ( is made to 
disguise it by artificia loring 


Experts altering electric clocks so they will operate on sixty-cycle current 





plant altered its system from 
fifty-cycle to sixty-cycle cur- 
rent. That meant that one- 
fifth as many electric im- 
pulses as before traveled out 
over the city’s wires each sec- 
ond. Since electric clocks con- 
tain tiny motors operated by 
these impulses, they would 
have gained twelve minutes 
an hour if not readjusted. 
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A bank of giant circuit breakers used in the power sys- 
Angeles with 


sixty-cycle electricity 


NEW BATH FOR PARALYSIS VICTIMS 


AN ‘“HOUR-GLASS” 
bathing tank may 
soon bring relief to 


young victims of in- 
fantile paralysis and 
older sufferers from 
arthritis, if prelimi- 
nary tests of the de- 
vice at the New York 
Post-Graduate Medi- 
cal School and Hos- 
pital of Columbia Uni- 
Ve rsity prove success- 
ful. The apparatus is 
designed to bring met- 
ropolitan patients the 
equivalent of warm- 
water cures at distant 
resorts, plus a healing 
massage from bubbles 
forced through 
the water. 


of ail 


The two inventors demonstrating their odd 
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mechanical 
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Nurses preparing to give a patient a treatment in the “‘hour-glass” bath 


ELECTRIC BRAIN 
“REMEMBERS” 


AN ELECTRIC counter- 
part of a human brain, 
devised by two American 
psychologists, can learn, 
forget, and show fits of 
temperament. Storage cells 
and relays are so arranged 
that pressing one button 
lights a white lamp, a sec- 
ond a red, while a third 
can be “taught” to work 
either lamp by first press- 
ing it together with the 
“white” or “red” button. 
Occasionally the machine 
makes mistakes, and may 
then balk at another try 
as if discouraged. When it 
gets a lesson right, it ap- 
pears to gain confidence, 
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Playthings leach Arithmetic 


“PAINLESS LEARNING” MADE POSSIBLE BY USE 
OF BLOCKS, BOXES, BALLS, AND MARBLES 










LEARNING 
TO MULTIPLY 















Numbered pieces, 
jig-sawed on one 
side, are fitted 
against the uneven 
edge of a panel 
containing a mul- 
tiplication table. 
Each piece will 
fit only where it 
supplies the right 
product as answer 
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COMBINATIONS OF NUMBERS. This youngster is 
mastering the mysteries of counting by placing brightly 
colored marbles in rows of holes on a board. The teacher 
explains nothing in any of these exercises, but per- 
mits the pupil to learn his lesson by trial and error 








SPACE FOR 
FIVE DISKS 
TOVEL wooden toys, designed by a 
New York psychologist, provide 

a new means for teaching children the 
rudiments of arithmetic. Extremely 
easy to construct, the toys consist of 
lig-saw puzzles, boxes with sliding pan- 
els, checkerlike disks, blocks, and mar- 
bles, all brightly colored to attract and 
hold attention. Turned loose in a nurs- 
ery equipped with the arithmetical 
playthings, youngsters are said to treat 
them as exciting games and teach them- 
selves to count, recognize numerals, 
add, subtract, multiply, and divide with 
little or no guidance. To learn multipli- 
cation, for instance, the child selects num- 
bered wooden pieces jig-sawed on one side, 
and tries to fit them against the uneven 
edge of a wooden panel containing a simple 
multiplication table. In the “two-times”’ 
table, shown in the illustration, if the 
child picks up the piece numbered ten,.he 
soon learns that it will fit into the multi- 
lication table only at the place next to 
the legend “two times tl Subtraction et 
is taught with the aid of an oblong box _ | .@ 

with holes drilled in the top; five colored &, 
balls rest on a sliding panel placed just 
below the box top. As the child slides the 





SPACE FOR 
THREE DISKS 

















ADDITION MAKES 
SENSE THIS WAY 


At the left, a child is 
learning to add by plac- 
ing counters into shallow 
grooves in a board. Each 
groove holds only so many 
y counters, and the sum is 

written at the bottom of 

the board. Handling the 

counters impresses the 
sum on the child’s mind 
















BALLS DROP 
OUT OF SIGHT | 
AS SLIDE 1S 














. panel out, the balls drop from sight into ' 
the box one by one, while the numerals \ 
o Shs rae at fi NUMBERS 
from one to five appear on the slide as it APPEAR AS\ 
emerges. Counting and simple addition SLIDEIS Sx . 
PULLED OUT \— 


are learned by placing brightly colored 
marbles in rows of holes in a flat board. 
The process of division becomes apparent ee 
he child as he watches the teacher }5*e¢ Pupils “doing 
to the Canc 3 — en Caasaain their arithmetic.”’ The 
duplicate a square of wood by fitting to- girl at. the right is 
gether half and quarter sections. Chil- using a box that has 
dren are said to be so intrigued with the 2, Sliding panel which 
: a 4 allows balls to drop 
arithmetical toys that it is hard to make jn one at a time, il- 
them leave off ‘ 








HARD AT WORK 








‘study.”’ lustrating subtraction 
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Back of this tinsel-decked tree is an interesting 
story. At the upper right, woodsmen are cutting the 
butts, and tying them into 
Maine's annual quota of 
waiting for shipment 


trees, sawing off the 
bundles. Right, some of 
500 ] 


carloads of 


evergreens 


You l 


LM > LLM ag 
ify Ce FO 


L sheisem aS ‘Tree... 


THE 


$10,000,000 


N \MERICAN woodsman 
tramped out of the Cat- 
skill Mountains in the win- 
ter of 1821 with what its 

been the first Christmas tre 

sold in the United States. When he 
disposed of it in New York City, he in- 
vast ious industry. 
loday, approximately 9,000,000 Ameri- 
cans purchase Christmas trees each year. 

\s early as October, an army of choppers 

work, and by week in 

Decembe s are roll- 

ing southward from Canada, from Maine, 

Michigan and Minne- 

mountain sides of the 

West. The annual outlay for trees and 

wreaths now ce t} $10.000.000 

mark. Santa Clau a prize patron of 
the north woods 
Nearly half of th 

United States come 

and the bulk of 

county, Washington, on the 


said Lo have 
evel 


augurated a and cu 


begins the first 


thousands of flat ca 
from the swamps of 


sota, and from the 


sold in the 
Maine, 

from one 
New Bruns- 


trees 
m one stat 


these come 


PRODUCT OF A 


INDUSTRY 


wick border. According to the Maine 
Forest Service, approximately 4,000,000 
Christmas trees are cut each winter. Since 
1922, one railroad, alone, has hauled 
1,000,000 a year out of the state. They 
have been consigned to cities in nearly 
half the states in the Union, with the coal 
mining and industrial sections of Pennsyl- 
vania topping the list as buyers. 

Che biggest single market, of course, is 
New York City. It uses about one tenth 
of all the trees sold in the country. One 
man, Fred H. Vahlsing, an enterprising 
wholesale produce dealer, supplies from 
hitteen to twenty percent of the trees sold 
on the island of Manhattan. He is known 
as the “Christmas-tree king of New York.” 

In addition to the local sales, Vahlsing 
ships several carloads of evergreens abroad 
where they are sold to Americans unable 
to return home for the holidays. Most of 
these trees go to Central America, Cuba, 
and Jamaica. 

Behind the sudden appearance of mil- 





A direct-to-consumer sale: a citizen buying a 
tree at a ranger station in a national forest 


lions of trees on the market each Christ- 
mastime, there lies weeks of intensive and 
well-organized activity. How the trees are 
selected, cut, shipped, and sold can best 
be understood by following the footsteps 
of Vahlsing during one season. 

Shortly after the Fourth of July, he 
starts getting ready for the yuletide rush. 
His scouts head into the interior of Nova 
Scotia, combing abandoned pastures and 
open spaces for likely growths of balsam 
fir. In open pastures and wood lots, the 
trees have a better chance to develop the 
symmetrical shape desired. The ideal 
Christmas tree is symmetrical, has a dense 
and compact crown, branches 
sufficiently stiff to hold decorations well, 
is fragrant, and retains its foliage in a 


possesses 
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An Army of Woodsmen, and Many Miles 
Of Railroad Flat Cars, Are Required 
To Supply Uncle Sam’s Holiday Needs 



























By GROVER C. MUELLER 


warm room. Balsam and spruce combine 
these features best and are most widely 
used. 

After the trees have been found and 
bought, Vahising organizes crews of native 
woodsmen. Even before Halloween ar- 
rives, these cutting crews are hard at 
work. Swinging double-bladed axes, they 
lop off the young trees and then cut off the 
butts squarely with bucksaws. Leaves are 
heaped over the piles of cut trees to pro- 
tect them while they are awaiting ship- 
ment. Sometimes the butts are placed in 
water to increase the moisture content of 
the wood so the needles will remain on the ge a, Be 
boughs for a longer time. During a moist or — 
rainy fall, this precaution is unnecessary. 

By Thanksgiving, the trees are riding On ‘The Christmas-tree yard at a forest 
trucks and hay wagons to the railroad sid- station in Cibola National Forest, 
ings where they wait in green mountains New Mexico. Trees raised here are 
2 P . 2 oe ° cut and hauled to a central depot 
for the arrival of the flat cars on which for gale to the public at a low cost 
they will be loaded. According to their 
size, the trees are tied into bundles con- 
taining from two to five evergreens. These supply that nearly sixteen car- 




























are packed on the flat cars between up- loads had to be disposed of by 
right posts ten feet high. One car can burning. The day after Christ- 
arry from 1,800 to 4,000 trees. mas, the evergreen market is 
For seven days, the cars roll southward, dead. Whatever profits Vahl- 
arriving in New York about December 10. _ sing and his fellow dealers make 
Retailers buy the trees directly from the must be obtained in the few 
or from an open market where Vahl- days of feverish activity just 

ys them on West Street. The before December 25. 
price runs about two dollars a The age of the average 


‘ing governed by the scarcity of | Christmas tree they sell is six 

In some instances, the price years, and its height is from 

five, six, or even seven dollars a five to seven feet. The smallest 
Once, Christmas trees were so trees sold are one-foot table 

( one eastern city that people paid decorations. The largest are 
ollars for a single tree. At the — giants, forty and fifty feet high, 

1e, another city had such an over-  pur- (Continued on page 123) 





Probably the biggest Christmas tree 
ever cut and decorated was this 
eighty-foot Norway spruce set up 
last year in Rockefeller Center, 
New York City. More than a mile 
of wiring was used in stringing the 
1,700 colored bulbs to light it 












Historic Faneuil Hall, in Boston, 
Mass., banked with evergreens 
from Maine as the yule season 
changes the famous square into a 
market for trees. This scene is 
reproduced all over the nation in 
the busy week before the holiday 























































Jerry Fairbanks, with a stop-moti« 


RINDING out colo movies in 
the cockpit of a huge transport 
plane as it roars through the 
sky on a scheduled run; point- 

ing their camera into a microscope to 
film the life-and-death struggles of bac- 
a; waiting patiently to capture on cel- 


{el 
luloid the intimate secrets of plants and 
insects—jobs like these are all part of 
the day’s work for Jerry Fairbanks and 
Bob Carlisle, producers of the unique 
motion-picture feature, “Popular Science 
of the Screen.” 

In a specially equipped motor truck 
or in the cabin of their high-speed plane, 
they track down new and _ interesting 
things in the world of invention and 
science. With the aid of the editors of 
PoPULAR SCIENCE MONTHLY, they pre- 
sent every six weeks in theaters through- 
out the world a dozen subjects ranging 
from full-length X-ray pictures of the 
human body to microscopic shots of a 
bee’s auxiliary wings 

The other day I sat in a tiny projec- 
g the latest 
of these “Popular Science” reels. On the 
screen flashed a view of an office in 
desk hold- 


ing in his hand a round, metal object, a 


( win 


tion room in Hollywood, \ 


which a man was sitting at 


supermicrophone capable of picking up 
and relaying inaudible sounds. The man 
placed a caterpiilar on the delicate dia- 


phragm of the instrument. The noise of 
] 


its tiny, padded feet sounded like the 
beating of a base drum. He struck a 
match The sound was like a_ roaring 
conflagration \t last, to prove the de\ ce 
‘hears’ sounds of whose existence we 
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n camera, filming the unfolding of a rose. This took two 


are unaware, he handed the micro- 
phone to a young woman. She placed 
it against her right knee and moved 
her foot back and forth. Her knee 
joint cracked and groaned like the 
breaking of wood and the creaking of 
leather. 

This picture, I was told, was made 
on a Hollywood stage. Only a few are 
filmed ig this way, however. Most of 
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ow POPULAR SCIENCE 


By 
JOHN 
E. 
LODGE 
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Full-length X-ray pictures of the human body were brought 
color by the use of this apparatus. The shield being place: 
the intensity of the rays according to the thickness of the t 
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Skillful Directing and 
Miracles of Photography 
T heater 


The Wonders of Nature 


Bring to Your 


And Interesting Events 
In the World of Science 


them are recorded in the laboratorfes 
and workshops where innovations are ac- 
tually being produced. To accomplish 
this, Fairbanks and Carlisle have assem- 
bled a complete and mobile outfit that is 
ready to go on a moment’s notice. Their 
truck is packed with lights and cameras 
and sound-recording apparatus. It even 
carries special refrigerators to keep the 
film in the best condition. This vehicle, 
like a fire engine, is ready to roll, day or 
night. If the new development is far 
from Los Angeles, the producers travel in 
their high-wing cabin monoplane, kept 
ready at a local airport. Often, a single 
release will contain films that were shot 
at opposite sides of the continent. 

Not long ago, when they took the first 
full-length X-ray pictures of the human 
body ever made in color, they journeyed 
all the way to Rochester, N. Y., where 
Eastman Kodak scientists had developed 
special apparatus that made the picture 
possible. Here is how this interesting ad- 
vance in science was brought to the screen: 

Since the human body is much thicker 
in some places than in others, full-length 
X-ray pictures in the past always showed 
the legs and arms overexposed and the 
torso underexposed. At the Eastman lab- 
oratory, research men produced a shield 
of varying density. It lets more X rays 
pass through the thicker parts of the 
body, thus producing an evenly exposed 
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is Put on the Screen 









Fairbanks and Carlisle in the fast cabin monoplane they use in running down new subjects for 
“Popular Science of the Screen.’’ Some of their most beautiful scenes were made from this craft 


negative. The X-ray machine was placed 
behind this shield which was adjusted to 
cover the body of a young woman stand- 
ing in front of a film contained in a large 
plate. In making the picture, the pro- 
ducers started with a full, long shot of 
the girl, made a “lap dissolve,’ and 
matched her figure exactly with the fin- 
ished X-ray photograph already registered 
on the large film. 

Thus, as she stood 
motionless against 
the large plate, the 
audience saw _ her 
body gradually dis- 
appear and her 
skeleton become vis- 
ible. Following this 
transition, the cam- 
era was moved in 
for a close-up and 
the procedure was re- 
peated, starting with 


Here the camera and microscope are combined to give movie patrons 
an idea of what happens when bacteria develop in a sample of milk 


a picture of her head, which again “dis- 
solved” into an excellent skull portrait. 

Since all scenes are photographed in 
full color, much more light is required 
than for standard black and white reels. 
So the producers carry with them a bat- 
tery of twelve floodlights and reflectors, 
capable of concentrating 15,000 candle 
power of light on the scene they are 


The striking scene at the left, showing hundreds of optical lenses 
being ground at once, was part of a sequence which traced the glass 
from the flaming furnaces through all the processes of manufacture 
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shooting. Color, however, gives many 
subjects added interest because of their 
delicate shading or brilliant hues. Thus, 
on the screen, the grinding of optical 
lenses became a thing of beauty as well 
as a lascinating scientinc process 

At the Rochester plant of the Bausch 
and Lomb Company, Fairbanks and Car- 
lisle set up their lights and camera di- 
rectly in tront of the blast furnace. 
Despite the terrific heat, they recorded 
the molten glass as it emerged from the 
furnace and sped to the rolling tables, 
a superb symphony of flaming color. 
Another shot showed the polishing ma- 
chines where hundreds of lenses simul- 
taneously receive their final finish. Thus, 
startling beauty and practical interest 
were combined in a few feet of film. 

Sometimes, one of thei pictures can 
be completed in a few hours. At othe 
times, it requires weeks, or even months 
Ol patient ettort 

When news reached them that a scien- 
tist at the Scripps Institute ef Oceanog- 
raphy, in La Jolla, Calif., was producing 
pearls more beautiful than those created 
by nature, they headed south with their 
lights and cameras. In a single day, they 
recorded the life history of a synthetic 
pearl: the capture of an abalone on the 
seashore, the planting of a bit of the 
pearly layer of a shell in a surgical in- 
cision in the body of the mollusk, the 
convalescence of the abalone in a tem- 
perature-controlled salt-water tank and 
finally, the finished pearls in varying colors 


By sundown, the picture was “in the can” 
and they we re spet ding back to Hollywood 

In contrast, anoth subject required 
mere than ninety days to finish. It 
showed the colorful life cycle of a moth. 

rom a protessional grower of butter- 
flies and moths, they obtained several 
iterpillars which were transferred to 
ives in the studio. Here they were pho- 
tographed feeding and spinning their co- 


coons Finally 1 camera was. focused 
upon one ol t! ocoons 

We hoped to get < shot of a moth 
emerging Carlisle expl ined Since this 
occurs almost without warning and is 
completed in a short worked in 





A studio set representing a lady's boudoir, erected for a demonstration of a house- 
hold appliance. Similarly, a kitchen setting serves for displaying new utensils 


a 
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shifts. For three days we kept 
constant watch and at last were 
rewarded with a magnificent 
close-up, which covered pos- 
sibly twenty feet of film.” 
Much of the work of put- 
ting “Popular Science” on 
the screen is accomplished 
through high-powered micro- 
scopes. To reveal the sub- 
visible world in its natural 


On one occasion, they installed a bat- 
tery of powerful lights in the cabin of a 
huge transport plane and filmed the pilots 
and instruments to reveal the secrets of 
control during a scheduled flight. These 
interior shots showed the pilots taking 
off, reading the instruments, talking on 
the radio, flying through fog, and landing. 
Views supposedly taken through the win- 
dows of the cockpit showed the machine 
plunging into a mile-high bank of fog for 
a blind flight. These last shots were really 
made from the producer’s monoplane as 
it maneuvered through fog over the San 
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A dramatic scene: the opening of an abalone shell in which 
a pearl has been grown artificially by a surgical operation 


colors, Fairbanks and Carlisle have as- 


sembled one of the most elab« 
tions of microscopical instrun 
country. 

In one instance, a microscc 


yrate collec- 
1ents in the 


ype was fo- 


cused on a bit of moldy bread. Every 


two minutes for sixty hours, 
controlled by an ingenious cl 
nism, automatically snapped 
Eighteen hundred frames, or s 


the camera, 
ock mecha- 
a picture. 
eparate pic- 


tures, recorded the full growth of the 


subvisible fungi. 

Another time, the microsc¢ 
film an interesting scientific 
mothproof fabrics. Landing 
at Philadelphia, Pa., the two 
porters of science assembled 
ment at a plant where the new 
fabric was being turned out. A 
shot of whirring looms and 
another of the laboratory 
where scientists were at work, 
established the locale. But the 
real story lay in scenes that 
only a microscope could re- 

il. These showed moths 
and carpet beetles feeding on 
multicolored patterns of cloth 
ind ultimately their death 
from the chemicals the fab- 
ric contained. Some of these 
later shots were made in the 
Hollywood laboratory, 3,000 
miles away, after the pro- 
ducers had flown back to the 
West Coast. 

Th i speedy cream-col- 
ored monoplane carries special 
equipment for filming scenes 
from the air, and it has helped 
in recording some of their 
most striking pictures. 


ypes helped 
advance— 
their plane 
screen re- 
their equip- 


Fernando Valley in southern California. 
While thrills are not as numerous in 
their work as in the lives of newsreel 
cameramen, Fairbanks and Carlisle have 
met several spine-tingling emergencies. 
A few months ago, for example, Fair- 
banks was filming Vance Breese, the fa- 
mous test pilot, at work trying out a new 
plane. The final test was a vertical dive 
beginning at 15,000 feet. Before he climbed 
into the camera plane, Fairbanks instruct- 
ed his pilot to follow Breese to 15,000 
feet, pace him a short distance, and then 
sO maneuver as to give a good shot of the 
ship starting on its screaming plunge 
earthward. 
Half an 


(Continued on page 131) 





Gayne Whitman, narrator for “Popular Science of the Screen,’ 
viewing a reel on a small screen to plan his descriptive talk 
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Aboard the survey ship, achronograph tape 
shows the time interval between the explo- 
sion of the bomb andthe answering signal 
sent automatically from the distant buoy 


ADIO STATIONS in oil barrels 
are helping to make the coastal 
waters of the United States saf- 

er for navigation. Technically known 
as “sono-radio buoys,” they are being 
used by the U. S. Coast and Geodetic 
Survey ship Oceanographer to fix its 
position as it charts ocean deeps and 
dangerous shoals. 

To make a sounding, the men 
aboard this vessel use a speedy and 
accurate device called a “fathome- 
ter,’ which measures in split seconds 
the time required for a sound, pro- 
duced by a_ mechanical hammer 
mounted in the hull, to be echoed 
from the ocean floor and return to 
the ship. The distance to the bottom 
can then be gauged accurately, since 
the speed of sound in sea water is 
definitely known. 

Before the depth can be entered on 
a chart, however, the exact position 
of the Oceanographer must also be 
known. The standard method has 
been to lay a string of buoys about 
seven miles apart, starting seaward 
from a surveyed point ashore and 
then continuing parallel to the coast- 
line for a distance of forty-five miles. 
So that the buoys can be located on a 
map, their direction and distance 
from each other must be measured, 
and piano wire stretched between 
them is measured with an ocean- 
going tape 140 miles long. “Sta- 
tion ships” then anchor at two 
adjacent buoys in the line to serve 
as points of reference for the ex- 
ploring ship, which may be as far 
as forty-five miles away. 

From time to time, the men on 
the survey vessel toss a T.N.T. 
bomb overboard. The sound of the explo- 
sion travels through the water to the sta- 
tion ships, and its arrival at each one 
sends back an automatic radio signal to 
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TIME REQUIRED 
FOR ECHO FO : 
RETURN TO SHIP ; 
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the Oceanographer. An auto- 
matic timer on the cruising 
vessel measures the number 
of seconds between the explo- 
sion and each radio response, 
which spans the intervening 
distance practically instanta- 
neously. Again the speed of 
sound in water comes into the 
calculations, which now show 
the number of miles to each 
station ship and thus enable 
the Oceanographer’s exact po- 
sition to be determined. 
While this procedure has 
worked satisfactorily from a 
technical standpoint, it has 
had one serious drawback. An- 
chored offshore for ten days 
at a time, the crews of the 
small station ships have been 
endangered by rough weath- 
er, and fog has exposed them 
to the peril of being run down by pass- 
ing vessels. Now Dr. Herbert Grove 
Dorsey, of the Coast and Geodetic Sur- 
vey’s scientific staff, has perfected a meth- 
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~~ DISTANCE FROM BUOYS 5 


The hydrophone, or underwater microphone, which is fastened to 
the buoy’s anchorcableto pick up the sound of exploding bombs 


a 
ae RADIO SIGNALS GIVE SHIP ITS 
ITS POSITION CAN BE — 
“ ____ DETERMINED 
SOUNDING HAMMER 













How speed of sound 
in water gives posi- 
tion and ocean depth 


od that ends these haz- 
ards by eliminating the 
station ships altogether. 
In their place go the 
newly perfected ‘‘sono- 
radio buoys” that he 
has perfected to serve 
the same purpose. 

Operating as a robot 
radio station, a buoy of 
the new type employs a 
transmitter sealed with- 
in a floating oil drum, 
to which a pole and an- 
tenna are attached. A 
hydrophone or sound- 
detecting instrument is 
fastened to the buoy’s anchor cable and 
connected to its radio. When the hydro- 
phone picks up the sound of the T.N.T. 
blast, it automatically actuates the radio 
transmitter and returns the desired signal. 
Aboard the Oceanographer, the time of 
the bomb explosion and of the radio signals 
is recorded by pens on a paper strip re- 
sembling ticker tape, in an instrument 
called a chronograph. Reading this tape, 
the officer in charge computes the ship’s 
bearings. Since sound travels through sea 
water at nearly a mile a second, a radio 
signal received half a minute after the 
bomb explosion would show that the 
Oceanographer was approximately thirty 
miles from the corresponding buoy. 

Introduced within the last two months, 
the radio buoys have proved so success- 
ful that plans have been announced to use 
them to rechart the coastline of the entire 
country. With the resulting maps of sub- 
marine hills and valleys, ships will be able 
to guide themselves far more accurately 
by taking soundings with a fathometer 
than is possible by means of astronomical 
observations. 
































































READINGLAMPS ARE RADIOLOUDSPEAKERS 


The inventor withthe control box 
and one of the attractive reading 
lamps that serve as loudspeakers 
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DYNAMIC 
LOUD- 
SPEAKER 














How the lamps are con- 
structed. Plug-in cords make i 






the necessary connections | lo 


































READING lamps 
el 3 serve as loudspeak- 
LAMP IS ers In a new radio 
HORN unit now on _ the 
market. Asmall con- 
trol box, which can 
be connected to any 
standard receiver, 


COMPACT GASOLINE TORCH 
THAWS FROZEN SWITCHES 


FRozEN railway switches are quickly 
thawed with a new portable gasoline 
blowtorch. Consisting of a tubular pres- 
sure tank with a hand pump at one end 





regulates loudspeakers installed in three lamps and a coil burner at the other, the appa- 
of different sizes, placed in various parts of a different lengths, the three lamps re- _ ratus will burn more than two hours on 
room. Sound is directed from each speaker — produce the notes in a different range. less than a gallon of gas. 


down through the hollow supporting column By regulating the knobs on the con- 
of each lamp, and is reflected from floor and _ trol box, the volume of each speaker 
walls to blend the musical tones evenly through- can be adjusted to give the combined 


out the room. Being in reality three horns of — tonal effect desired. 








MACHINE BAKES 
FLAPJACKS ON 





S] 
ROTARY GRIDDLE is 
FLAPyJACKS are baked at : 
the rate of 500 an hour on ve 
an automatic griddle re- me 
cently introduced. Batte1 
is poured by a dispensing 
wt onto a slowly revolv- 
ing griddle, and a mechan- 
ical flipper turns the pan- j 
cakes over when one side ACCURATE DEPTH PUNCH t 
is brown. a one — AIDS IN FILING METAL t 
ute ot cooking, another € 


Metat surfaces can be filed to a de- 
sired depth quickly and accurately with 
the aid of a micrometer punch devised by 
a Utah mechanic. The micrometer tool is 
simply set at the required depth, and 
chine has a warming unit tapped with a hammer. When the result- 
m the center to keep the ing punch marks are filed away, the metal 
cakes hot until served. Mechanical hands turn and stack the flapjacks on this griddle part is reduced the required amount. 


arm lifts the cakes from 
the griddle and stacks 
them on a plate. Designed 
especially for use in hotels 
and restaurants, the ma- 





TRAVELING OIL LABORATORY VISITS FACTORIES 


he portable laboratory with To HELP engineers and mechanics 
sides raised to show equipment : , : ‘ 

in manutacturing plants solve prob- 
s lems of bearing design and lubrica- 
- tion, a California oil company has 
recently completed a mobile testing 
laboratory. Various test bearings in 
the unit are so connected to motors 
and meters that the action of 
lubricants can be studied. By 
varying the operating condi- 
tions, the engineers can dupli- 
cate actual problems and deter- 
mine which bearing design and 
lubricant will give best resuits. 
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Longest Auto Race ‘Track Has Novel Design 
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ADMINISTRATION BUILDI 


“HOSPITAL, oe SUPPLY 


Plan of the new four-mile automobile race track at Westbury, Long Island, N. Y. The mammoth grand stands front on .ne three-quarter-mile straightaway 


WINDING tortuously over its four- 
mile length, an elaborate new auto 
speedway at Westbury, Long Island, N. Y. 
is the longest inclosed track in the world. 
Constructed so that all parts of the course 
are visible from every seat in the mam- 
moth grand stands and bleachers, the 
macadam-covered track consists of twelve 


PATHS ARE ROADS 


WEIGHING only 400 pounds, a roadster 
just introduced in England is small enough 
to run on any road or path three and 
half feet wide. The miniature car has an 
extremely low center of gravity and runs 
at a top speed of forty-five miles an hour. 
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light weight. 
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A new British midget roadster, with a driver in- 
side, being lifted by two men to demonstrate its 
The engine is mounted in the rear 


straightaways and sixteen curves. At the 
end of the longest straightaway, a safety 
chute banked with hay is provided for 
cars unable to negotiate the first turn. To 
prevent pile-ups, a system of traffic lights 
controlled by observers in towers placed 
at strategic points makes it possible to 
warn drivers of accidents farther along 


FOR TINY CAR 


Said to go eighty miles on a gallon 
of gas, the diminutive auto has its 
engine in the rear to allow ample 
leg room for its two passengers. The 
builders claim the car can negoti- 
ate fast turns without overturning. 
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Carbonated toilet water fizz- 
es out when lever is pressed 


the track. Giant loudspeakers broadcast 
the progress of the race, while eight score 
boards indicate the positions of the cars at 
each lap. The stands have a seating capa- 
city of 60,000, but 200,000 trackside spec- 
tators can be accommodated. According to 
present plans, the track is to be used for 
two big races a year. 


PERFUME IS 
CHARGED 
LIKE SODA 


A NOVEL aid to 
feminine beauty is a 
perfume atomizer in 
the shape of a min- 
iature soda-dispens- 
ing bottle. Pressure 
on the lever attached 
to the bottle neck re- 
leases a fine stream 
of charged toilet wa- 
ter. The bubbling 
action of the scented 
water is said to be 
very invigorating, as 
well as pleasant. 


“FALSE TEETH” FIGHT CANCER 


FITTED over the teeth and gums in the same 
manner as dental plates, 
radioactive substances were demonstrated 
recently at a Chicago hospital as a new means of 
treating cancer of the mouth. At points where 
the patient’s gums are healthy, the molds are 
covered with lead to cut off the rays, which are 
allowed full play on cancerous areas. 


metal molds contain- 





































Lightweight radio sending and receiving 


outfits, carried quickly from place to 


place by soldiers on bicycles, are a fea- 
ture of Britain’s new fast-moving mech- 
Tested in a 


anized army. sham attack 















British soldier with field radio outfit which accompanies advancing troops 
is 





CAMERA SHOWS BACTERIA 
THAT POISON FOOD 


Foop-POISONING bacteria are detected by 


the photographic apparatus shown above, 
developed by the Los Angeles County 
Calif., Health Department. Bacteria col- 
onies are planted on a glass disk and 


il tre which causes 
1 transparent zone to appear around the 
organisms capable of contaminating food 
The results are recorded on a film plate. 


given a chemi itment 


MINE CAVE-IN DETECTOR 


loss of life in mine cave- 


TO PREVENT 


ins, a Pennsvivania State College scientist 
has deve loped an instrument that detects 
failure of the overhead rock structure 
hours before the actual cave-in. Having 
ample warning, miners can leave in safety. 


BICYCLE CARRIES ARMY RADIO 





during maneuvers near 
Hersham, England, re- 
cently, the new equip- 
ment proved to have an 
effective range of several 
miles. The complete out- 
fit, including a loop an- 
tenna, is strapped to the 
back of the operator, who 
can accompany advancing 
troops and maintain con- 
stant contact with head- 
quarters in the rear. It is 
also expected to prove 
valuable in reporting 
from observation posts. 





four. 


land recently. 


NOVEL MICROPHONE IS ALSO A REPRODUCER 


SHAPED like a bullet, a new electrody- 
namic microphone is so sensitive that it 
also can be used as a reproducer, permit- 
ting a two-way conversation to be car- 
ried on over a distance of 500 feet with- 
out batteries or an amplifier. The stream- 
line housing, which eliminates wind effect, 
makes it unnecessary to employ a wind 
screen outdoors. The 
internal construction 











“FLIVVER” AUTOGIRO HAS TWO BLADES 


CAPABLE of rising almost vertically into the air, a tiny 
autogiro designed by Juan de la Cierva, Spanish inventor, 
has only two horizontal rotor blades, instead of the usual 
It is shown here while being demonstrated in Eng- 
A fifty-horsepower engine is all that is 
needed for raising and propelling the tiny craft. 













The unusual design of 
this microphone, shown 
in the drawing, makes 
it remarkably sensitive 





of the housing, shown 
in the accompanying 
diagram, causes the 
sound to travel a dis- 
tance twice thelength 
of the instrument be- 
fore it is picked up 
by the unit inside. 

















Opening a canned oyster which contains an artificially cultivated pearl 


CAN HOLDS 
OYSTER WITH 
REAL PEARL 


Tue thrill of find- 
ing a pearl in an oys- 
ter is assured by a 
novelty now _ being 
marketed for use as a 
bridge prize or gift. 
Sealed in a can and 
covered by a preserv- 
ative liquid is an un- 
opened oyster in which 
a pearl has been arti- 
ficially grown, making 
pearl hunting a sure- 
fire matter. 





POPULAR SCIENCE MONTHLY 












































thas 


pro. 
for 


mij 
the 


£00 


ore 
gro 


to 
flig 


inc 


all 


bo. 


of 


th 


ar 


to 


pe 








| 





sergeant 














with the Net 


RAZORS made of bronze were used more 
han 3,000 years ago. 





ANTEATERS walk on their knuckles to 
protect their claws and keep them sharp 
for tearing up insect nests. 


SOAP is being used as a binding material 
in the construction of unsurfaced roads in 
the United States. 





\ 








ROSY CHEEKS are not always a sign of 
good health. 


RABBITS are extremely sensitive to col- 
ored light, thriving under some hues and 
growing weak and sickly under others. 


BIRDS require only two ounces of body fat 
to supply enough energy for a 2,000 mile 
flight. 


HAWAII'S average temperature has been 


increasing every year since 1925. 
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OUR EYES record eighty-seven percent of 
all the impressions received by the human 
body. 


ANTS outnumber any other single species 
of animal life. 


PIGS are now being raised in the arctic by 
the Eskimos. 
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HUMMING BIRDS prefer purple flowers. 
Artificial blooms, each holding the same 
amount of sugar solution, were recently 
placed near humming birds. The birds came 
to the purple flower most often. 

ELECTRICITY TREES in central India carry 


enough current in their leaves to shock a 
person and to influence a compass needle. 
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Transatlantic flyer stuffing his 


“LOG-CABIN” 





With its painted logs, flowers, and doorstep, 
By PAINTING his trailer in imitation of 
a log cabin, Kenneth Balthasar, of Toledo, 
Ohio, applied a novel touch of decoration 
to his mobile living quarters. The curving 
top of the vehicle suggested a thatched 





| NEW SKATES 
FOR USE 
ON LAND 


| 

| FANCY SKATING on 
dry land is made 
possible by roller 
skates of atype now 
gaining populari‘y in 
France. The curving 
face of a blade re- 
sembling an ice skate 
bears a single row 
of seven tiny roller 
| bearings. By recking 
| the feet and shifting 
the weight, greater 
freedom of move- 
ment is obtained 
than with conven- 
tional four-wheeled 
roller skates, and in- 
tricate figure skat- 
ing can be done. 
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BALLS GIVE BUOYANCY TO OCEAN PLANE 





plane with table-tennis balls 


TRAILER IS REALISTIC 


ABLE-TENNIS 
balls made their 
debut as a safety aid 
for aviators when two 
American flyers recently 
stuffed them into the 
hollow spaces of their 
craft’s wings and tail, 
in preparation for a 
round-trip transatlantic 
flight. The feather- 
weight celluloid spheres 
added less than thirty 
pounds to the plane’s 
total weight, and, the 
airmen reasoned, would 
provide sufficient buoy- 
ancy to keep them afloat 
in case they were forced 
down while at sea. 
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this trailer has an unusually homelike appearance 


roof, and the amateur artist completed his 
unusual paint job by adding colorful 
shrubbery, a strip of lawn, and a make- 
believe doorstep almost realistic enough to 
mislead a late homecomer. 





~~ 


Expert performers doing fancy skating on dry land. They are using a new- 
type skate which has tiny roller bearings set along the face of the blade 
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Dr. Franklin J. Bacon, 
Reserve University School 


w ot hyssop plants 


the eastern 
city of Cleveland 
that may go 

down in history as having played 
an Important part in the Improvement oO! 
an age-old science. This plot of growing 
things. which looks no more impressive 
than the average back-yard bean patch, 
is expected to influence the health of the 
nation to an immeasurable extent. Al- 
ready it has been instrumental in pro- 
longing or saving thousands of human 
lives, and in enabling a great hospital 
system to chop thousands of dollars a 
year from its operating expenses. 

This strange plot of ground is the drug 
Western Reserve University 
is the hub about 
of research in 


\RM 
the 
Ohio, is a gar 


NA I 


edge ot 


neal 


len 


garden of the 
School of Pharmacy. It 
which revolves a program 
the growing, processing, and use of medic 
inal plants, and the developing of synthetic 
substitutes for useful drugs whose sourct 
hitherto has been growing plants. Faculty 
rs and students under the direction 
dean of the School of 
Pharmacy and directing pharmacist of the 
University Hospitals of Cleveland, are in- 
time and 
metho eding and transplanting, 
operations, methods of drying 
nd other factors bearing on the 
medicinal substances 
in plants commonly used in pharmacy 
Th tol the drug-plant garden 
I a dandelion patch that 


membe 
of Edward Spease 


vestigating » effects of soils 
harvesting 
fertilize 


amount and potent vot 


really bes 


one of the experts at the drug garden of the Western 
of Pharmacy, near Cleveland, Ohio, examining a 
Hyssop is one of many varieties of mint grown here 


Dean Spease planted some 

years ago in front of the 

pharmacy building at West- 

ern Reserve. There was 

a plot of ground in which, large- 
ly because of shade and worn-out 
soil, grass and other desirable plants 
would not thrive. So he got the 
idea of setting out some plants that 
are used in the manufacture of 
medicines. This, he believed, might 
attract the attention of the public 
to pharmacy; and the science of 
pharmacy just then was in the need 
attention. He selected 
as the principal plants 
are used in 


or some 
dandelions 
because their 
medicine, and because they will 
grow in shade. He erected a sign 
bearing the words Turaxacum of- 
ficinale, the scientific name of the 
weed; and he kept the flower stems, 
by which most people identify the 
dandelion, clipped off. The result 
was that people began to take no- 
tice, wonder what a Taraxacum is, 
and to awaken to the fact that 
there are such things as drug plants. 

One man who took notice was 
\ndrew Squire, a wealthy Cleve- 
lander who owned a large farm east 
of the city, and who was a Uni- 
versity trustee and chairman of the 
School of Pharmacy committee. In 
time, Squire made part of his farm 


roots 


GROWS RARE 
MEDICINAL 
PLANTS 


By Walter .. Burton 


Digitalis leaves be- 
ing cut for use in mak- 
ing pills for treating 
heart ailments. This 
garden produces 100,- 
000 such pills a year 


Relief for victims of heart trouble. A technician mak- 
ing pills and tincture from dried leaves jof digitalis 


POPULAR 


SCIENCE MONTHLY 








be- 
iak- 


ing 
‘his 
)0,- 


ear 





of Innocent-Looking 


A Visit to a Strange Farm on Which Patches 
‘Weeds’ Conceal Cures 


For Many of the Ills That Beset Human Life 


available for the cultivation of drug 
plants; and when he died less than two 
years ago, he willed the several hundred 
acres to the University, thus making cer- 
tain that there always would be facilities 
for the cultivation of medicinal plants. 
This farm, incidentally, is proving valu- 
able for other educational reasons. It 
makes an ideal place for research in 
zoology and botany because of the pres- 
ence of an abundance of animal life and 
of more than 800 species of North Ameri- 
can plants in its wooded areas. Some 
of the trees on the place were a century 
old when Columbus discovered America. 

Dr. Franklin J. Bacon, professor of 
pharmacognosy (the part of pharmacology 
dealing with raw drugs and drug plants), 
lives on the farm and has charge of its op- 
eration. Until he points out the various 
valuable medicinal plants, the average vis- 
itor sees nothing to distinguish this farm 
from any other. But when it is recalled 
that in those innocent-looking “weeds” are 
substances capable of keeping an ailing 
heart pumping, of relaxingintes- 
tinal muscles or dilating the pu- 
pils of the eyes, and of relieving 
pain and saving life in countless 
other ways, the garden seems 
to become endowed with an at- 
mosphere of mystery and magic. 

The woods look like any 
other natural collection of 
trees and shrubs that might 
be found on a northern Ohio 
estate; but Dr. Bacon will 
point out scores of medicinal 
plants growing among the 
trees—things like golden seal 
(Hydrastis canadensis), which 
looks like just another weed 
to untrained eyes, but whose 
roots are so useful in medicine 
that they retail for several 
dollars a pound. 

Scattered over a sloping hill- 
side bordering the orchard are 
numerous small trees and 
shrubs which, on close inspec- 
tion, are found to be marked 
with metal tags. Examination 
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of the tags reveals that these 
plants are sources of some of 
the best known medicinal sub- 
stances. There are, for example, 
American and European cascara 
trees, from whose bark a well- 
known and widely-used laxative 
can be made. 

The way in which the drug 
garden serves medical science 
can be illustrated no better than 
by the romantic story of digitalis. 
Leaves of the digitalis plant, or 
purple foxglove, are administered 
to ailing people as a tonic in 
acute heart disease, as a stimu- 
lant in circulatory troubles, and 
as a diuretic to stimulate kidney 
action. In the drug garden, the 
medicinal plants are raised on 
individual plots, one half an 
acre in size. The rows, all of 
which extend from one side of a 
plot to the other, are spaced 
about (Continued on page 128) 


A pill-making machine in 
action. The worker is feed- 


ing 


Left, the root cellar at the drug farm. 
Here drug roots and plants are stored 
after harvesting, until they are needed 
for use in experiments or manufacturing 
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Dean Edward Spease, of the Western Re- 
serve School of Pharmacy, inspecting a 
Mexican datura plant. This is a species of 
jimson weed used in manufacturing sedatives 


A scene in the manufacturing 
laboratory, where the prepara- 
tion of drugs is controlled by 
careful analysis with micro- 
scopes and chemical reagents 


















Beavers being transferred from 
traps to a truck. They will be 
put to work at erosion control 


BEAVERS GET GOVERNMENT} JOBS 
DAMMING HILLSIDE STREAMS 


To TURN the dam-building activities of i 
beavers into more useful channels, Feder- 
al forest agents in Oregon |jare trapping 
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the animals in the lowlands, transporting 

them by truck, and setting them free in 
mountainous territory to aid jn controlling ; 
hillside streams. In the lowland farming t 
regions, beavers have caused great dam- ; 
age to crops by damming Up irrigation 

canals, but in their new habjtat, the ani- E 
mals are expected to prove} valuable in 
constructive conservation wofk. The bea- 





vers are caught in special wirk-mesh traps 
shaped like traveling bags. 


SHORT-WAVE TREATMENT 
GIVEN BY “EAR MUFFS” 


PATIENTS suffering from head ailments 
that respond to heat are being treated 
with giant “ear muffs” connected to an 
ultra-short wave transmitter. Radiating 
from metal electrodes in the mammoth 
“headphones,” ultra-short waves generate 
soothing heat in the affected part. The 
patient wears goggles during the process 
as protection against the ultra-violet light 
rays from a mercury lamp which forms a 
supplementary part of the treatment. 








If struck by a vehicle, this new railroad-crossing barrier gives enough to stop it gently 









PROTECTION for automobiles at railway struck by a car, the wire barrier is so con- 
crossings is provided by a new-type bar structed that it gives sufficiently to bring 
rier gate just invented. A steel frame the vehicle to a safe, gradual stop. The ap- 
straddles the highway and automatically — paratus may also be installed at dangerous 
lowers a strong wire barrie across the street intersections to operate in connec- A patient wearing mammoth “headphones” that 
road whenever a train approaches If tion with traffic lights. contain electrodes for ultra-short wave treatments 






= CHICKENS ARE RAISED IN SKYSCRAPER PENS 
GARAGES, city roofs, or apart- a= Cie eine ra 











ment-house cellars now can_ be 
used to raise chickens, thanks to a 
unique system recently devised. 
The birds are housed in compact 
banks of individual wire cages, 
supplied with food and _ water 
through feeding troughs, and fed 
cod-liver oil as a substitute for 
sunlight. With this arrangement, 
it is claimed, one man can take 
care of 10,000 chickens, and less 
than an acre is required for rais- 
ing 20,000 fowls. Said to keep the 
birds in exceptional health, the 
cage system has been installed on 
the roof of a large New York City 
7, hotel to provide its dining rooms 
pebied with an ample supply of fresh 


ghs into which they roll when laid eggs and broilers Endless conveyor belts carry waste products from under the cages 





















Eggs are easily gathered from 
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Coors are accurately analyzed and matched by 
a new machine devised by a Massachusetts scien- 
tist. Resembling a U-shaped telescope, the device, 
called a recording photo-electric spectrophoto- 
meter, uses lights, prisms, and a_photo-electric 
cell to interpret color as a curve on a graduat- 
ed wave-length chart. 
Three minutes after a 
sample of any colored 
material is placed in 
it, the apparatus auto- 
matically turns out a 
chart showing pre- 
cisely how much of 
each wavelength of 
light is reflected by 
the sample. Thus, each 
color in the spectrum 
is represented by its 
own individual graph 
curve. If the charts 
of two samples are 
identical, their colors 
ire a perfect match. 
lhe machine is expect- 
ed to aid in checking 
the colors of dyes. 
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ARMORED MOTOR-CYCLE TRACTOR RUNS ON SNOW OR ICE 


SPITTING bullets from its armored 
side car, a new military motor-cycle 
tractor just invented skims over 
snow or ice at high speed. Designed 
for use in winter or On mountain- 
ous terrain always covered with 
snow, the new war machine has a 
wide steel chain belt stretched over 
the motor-cycle wheels to provide 
traction in deep or packed snow, 
and on ice. A broad, stubby ski re- 
places the conventional wheel to 
support the streamline side car, 
which carries a long-range machine 
gun. To protect both driver and 
machine from enemy bullets as well 
as from flying ice and snow, a thick 
plate of heavy armor serves as a 
front fender and windshield. Steer- 
ing is accomplished by twisting the 
front wheel of the motorcycle, 
thereby warping the steel tread to 
one side like a sled runner and veer- 
ing the machine to the right or left. 
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Our artist’s conception of the new war machine in action. It is driven over the snow by a chain belt 


ONE HAND WORKS SPRAYER FOR DOGS 


TREATMENT of skin 
diseases of dogs is 
made easy with an an- 
tiseptic sprayer of 
novel design. Made 
like a perfume ato- 
mizer, the device is 
soconstructed that the 
base and pressure bulb 


iently in one hand, 
leaving the other hand 
free to hold the dog. 
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This spray can be oper- The long spraying 
ated with one hand while 
the dog is held with the 
as shown at left 


nozzle ends in a metal 
paddle which lifts the 
animal’s hair so that 
the medication is ap- 


plied directly to the skin. The paddle may be re- 
moved when the sprayer is to be used for treating 
infections or injuries within the dog’s mouth or ear. 


MACHINE DRAWS CURVES TO MATCH COLORS 





Electric apparatus in use for analyzing 
color samples. Each shade makes a dis- 
tinctive graph reading as shown at left 








TOOTHBRUSH FLOWS 
WATER ONTO TEETH 


A NOVEL toothbrush recently 
introduced sprays the teeth with 
water while they are being 
brushed. Attached to the bath- 
room faucet, a flexible metal 
tube carries water to a small 
nozzle along the back of the 
brush from which it flows through 
the bristles onto the teeth. The 
water spray is said to make the 
cleaning action of the bristles 
more effective. 


NEW PRESSED COAL 
KEEPS HANDS CLEAN 


DELIVERED in snow-white 
trucks driven by white-clad driv- 
ers, a new furnace fuel just put 
on the market is so clean that a 
home owner can toss it into his 
fire box without soiling his hands 
or clothing. It consists of fine 
coal screenings mixed with water 
and a glucose binder and pressed 
into 3'%-inch cubes. The cubes 
come in bundles of six wrapped 
in heavy paper and weighing ten 
pounds each. The bundles may 
be used without unwrapping. 
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TINY GRAND PIANO 
IS RADIO CABINET 


A “baby grand” radio cab- 
inet. A slanting control 


panel replaces the keys 


RESEMBLING a 
small grand piano, a 
novel radio set was 
recently demonstrat- 
ed at a manufactur- 
er’s exhibition § in 
Paris, France. A 
slanting panel con- 
taining tuning and 
volume controls re- 
places the usual 
keyboard, and the 
loudspeaker is in- 
stalled beneath the 
curved, piano-type 
top. The makers 
claim that the larger 
sounding board made 
possible by the pi- 
ano shape gives the 
radio a clearer and 
truer tone than can 
be obtained’ with 
conventional cabinet 














sets. 





TurRKEys, chickens, 
ducks, and other fowl 
are now killed for 
market with a new 
electrocuting machine 
invented by two San 
Francisco, Calif., 
technicians. Suspend- 
ed from a moving 
belt, by wire clamps 
which pinion — their 
legs, the birds are 
, pressed against metal 

. — electrodes carrying an 
WIND LIGHTS TRAILER electric charge of from 
1,000 to 1,500 volts, 
A New wind-operated generator makes and are instantly 
killed. The poultry 
“electric chair” is said 
to provide a cleaner, 
quicker, and more hu- 
mane way to kill fowl 
than the usual meth- 
ods employed to 
slaughter poultry, 








the electrical system of a motor trailer 
independent of that of the automobile. 
Fitted with a twenty-two-inch propeller, 
the unit is mounted on the front of the 
trailer and has a capacity of 200 watts. 
Connected to the trailer storage battery, 
the apparatus charges at the rate of twen- 
ty-five amperes at forty-five miles an hour, 








From this tower beside the Bay Shore Highway near San Francisco, Calif., police keep a lookout for traffic violators 


ROAD POLICE 
USE TOWER 


STANDING GUARD in 
a roadside watch- 
tower, California po- 
lice spot traffic viola- 
tions on the Bay 
Shore Highway near 
San Francisco. From 
the open, elevated 
deck of the wooden 
tower, a patrolman 
has a clear view of 
the road for several 
miles in each direc- 
tion. When a violation 
is noted, the officer 
descends a flight of 
stairs to his parked 
motor cycle, and 
speeds off to make 
the arrest, 
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INK WRITES OR PRINTS ON METAL 
BY ETCHING AND PLATING 


WRITING or printing on metals is made easy by 2 new 
ink designed for marking garden tags, machinery, metal 
containers, name plates, tools, and other metal sur- 
faces. Said to be indelible and weatherproof, it is ap- 
plied with a special pen, or can be spread on an inking 
pad for use with a rubber stamp. Harmless to the skin 
or to fabrics, the ink employs a combined chemical 
etching and plating action which utilizes the moisture 
in the air as a fixing agent. 


FOWLS ARE ELECTROCUTED FOR MARKET 





A moving belt thrusts fowls against electrodes carrying high voltage 
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UNIQUE ROADSIDE GAS STATION 
RESEMBLES STREAMLINER 
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SIMPLE GAS MASK 
USES NO FILTERS 


INVENTED by an English surgeon, 
a new gas mask uses no chemical 
filters and is said to cost only a 
fraction of the price of conventional 
types. A rubber cone, held in place 
by head straps, covers the wearer's 
mouth and nose, while a rubber in- 
take tube connects the mask to an 
air reservoir, resembling an air mat- 
tress, which hangs from the user’s 
shoulders and can be inflated with a 
bicycle pump. 


ee Novel auto service station in Cleveland, 


Ohio, built to resemble a streamline train. 
Right, an employee dressed like a trainman 
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Mape from two railroad tank cars and a caboose, a novel 
ito service station recently opened in Cleveland, Ohio, bears 
. striking resemblance to a streamline train. Set up on a track 
nd fitted with gas and oil pumps, the tank cars were remodeled 
‘ to resemble a modern Diesel locomotive, while the caboose was 
turned into an office and rest rooms. Storage tanks for gasoline 
are located beneath the track, and the tank cars themselves 
serve as reservoirs for the supply of motor oil. Automobiles 
| pull up alongside the “train” to replenish their supplies of gaso- 






































line, oil, or air. Employees are dressed like railroad trainmen. 
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PHOTOGRAPHIC prints in odd shapes 
are easily made with a handy ad- 
W justable mask just placed on the mar- 
ul ket. Made of a black fiber material, 
a the device measures eight by ten 
a inches and has twenty-nine movable 
6 wings which are easily adjusted for 
n making oval, circular, triangular, and 
i other shapes on the finished prints. 
. The mask saves cutting a new vignet- 
ting card every time an odd shape or 
: size is desired, and can be used with 





any method of printing, by either 
Movable wings are easily adjusted to any shape contact or projection, 





GAUGE MEASURES 
FLOW OF RIVERS 


SUSPENDED on a cable at- 

tached to the hand winch of a 

| small portable derrick, a new 
electric stream gauge recently 
invented makes it an easy mat- 
ter to measure the flow of large 
rivers. A torpedo-shaped base 
keeps the apparatus pointing up- 
stream when underwater, while 
a wheel bearing four hollow 
cups rotates in the downstream 
pressure. At each revolution of 
the wheel, a click is heard in the 
operator’s headphones; these 
sounds are counted for a definite 
time period to indicate the speed 
of the flowing water. With the 
river’s capacity known, engineers 
can calculate the volume flow of 
water from the current speed. Lowered into a stream, this device 





ELECTRIC-HANDSAW GUIDE 
SPEEDS BUILDING WORK 


A HANDY new guide for electric handsaws 
enables a carpenter to cut rafters, studding, 
cross supports, and other structural members 
quickly and accurately. The guide is mounted 
on a special worktable built at the job, and 
the saw slides back and forth in an angle-iron 
track which can be moved laterally along the 
work. With the eighteen-pound guide, accu- 
rate cuts are easily made at difficult angles. 
By sliding the saw and guide, rather than mov- 
ing the work, any number of duplicate pieces 
can be made at a fast rate. The saw can be 
‘clocks” the fow readily lifted from the guide for other work. 
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How- lo-Do-It Outfits. 
Mark Irend in’ loys 


Many Fields of Science and Craftwork 
Are Opened to Beginners by Novel Kits 


ELECTRO-PHYSICS KIT 











Instructions and materials for 
experiments in electricity, mag- 
netism, and physics are included 
in the outfit illustrated below. 
A stroboscope (stop-motion de- 
vice) makes it possible to test 
the principle of motion pictures 







FOR MAKING THINGS OF METAL 


With the hammer, molds, and forms supplied 
in this metal-working outfit, the youthful 
craftsman can shape book ends, bowls, trays, 
and many other articles of beauty and util- 
ity. Heating torch and shears are included 












iture tires erasers 
and = ¢ red rubber, 
al made easy by 


set of materials 







at the right. 


Supplies ot various 
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GLASS-BLOWING MAGIC. Eighty different stunts with 
glass are described in a manual that accompanies this novel 
outfit. A generous supply of glass tubing is furnished, and 
the equipment includes an automatic alcohol blowtorch. 
Among the glass-blowing experiments possible are 
the building of a ncevel submarine, siphons, and 
an air gun, as well as several tricks of magic 












PILOTING A FLYING PLANE. When 
the remote controls of a new aviation toy 
are operated properly,a miniature airliner 
takes off and spirals up around a pylon, 
gaining speed until it is whirling above the 
pylon top. Mounted on a universal joint, it 
can make loops and rolls under skilled hands 












KIT TEACHES MINERALOGY 


With the outfit illustrated above, 
the amateur mineralogist learns how 
to analyze, test, and identify dif- 
ferent kinds of minerals. Forty-five 
samples of rock are included, with 
all the equipment necessary for mak- 
ing the various tests described. A 
blowpipe is among theapparatus sup- 
plied. In the photograph, a sample 
is being given a test for magnetism 





POPULAR MONTHLY 





SCIENCE 







































ent 















NATURE'S FORGOTTEN 


ANIMAL, THE OKAPI, 


gn WAS UNKNOWN TO ZO- 

x, ¥ OLOGISTS LINTIL 1900, 

<f a ALTHOUGH ITS EXISTENCE 
bow WwW. i 

YI | icy AS SUSPECTED FROM 


SEEN ON THE SHIELDS 
OF NATIVE WARRIORS IN 


OF THE GIRAFFE 2 








PHYLLOXERA VASTATRIX 
é GREATLY ¢ ENLARGED, a 








FOR HUNDREDS OF YEARS, EFFORTS TORAISE EUROPEAN | 
GRAPES IN EASTERN AMERICA WERE UNSUCCESSFUL. 
FINALLY, IT WAS DISCOVEREO THAT A TINY PLANT LOUSE, 
PHYLLOXERA, WAS CAUSING FATAL SWELLINGS, OR 

GALLS,ON THE ROOTS OF VINES. FOREIGN GRAPES NOW 
ARE PROTECTED AGAINST THIS PEST GY CROSSING WITH 
AMERICAN VARIETIES, WHICH ARE IMMUNE TO ITS 
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| THAT STRANGE TROPICAL 
RIVER FISH, THE ANABLEPS, 
DOESN'T MISS ATHING§ HE 
HAS OOUBLE-DECKER EYES, 
pwith ONE PART FOR VIEWING 
>» THELANDSCAPE ABOVE THE 

’ WATER ,ANO THE OTHER PART 
| FOR SEEING WHAT GOES 
' ON BELOW THE SURFACE 


Un-Natural History vs 


STRANGELY MARKED HIDES 


THE BELGIAN CONGO. 
ITIS ACLOSE RELATIVE | 


OF AUSTRALIA WEARS 
AN IMMENSE CAPE 
ARouT (TS VECKPSWHEN | 
ANGRY, 'T EXPANDS THE 
CAPE LIKE AN UMBRELLA, 
WITH TERRIFYING EFFECT. 
ABOUT THREE FEET LONG, 
IT WALKS AND RUNS OW ~ 
ITS HINO LEGS J 


ey THE 
2 FRILLED LIZARD, 
3 
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By 
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AS it 








HERE’S SOMETHING VERY curious! 


STICIKLEBACKS, THE MALE FISH MAKES A NEST, ENTAW- 
GLING LEAVES AND STEMS OF WATER PLANTS AND 
FASTENING THEM TOGETHER WITH THREADS OFA 
GLUELIKE SUBSTANCE SECRETEO IN THE KIDNEYS # 


IN ALLTHE SPECIES OF 































HIMALAYAN LANGUR, ait f 
OF TRE KIGH MOUNTAINS 
OF INDIA, ISA REMARKABLE 
CONTRADICTION OFA LAW/ 
PMONG CLIMBING 
ANIMALS.SLL OTHER 
CLIMBERS HAVE ARMS 
LONGER THAN THEIR 
LEGS, fuT THIS FELLOW 
IS THE OTHER WAY 
AROUNDS 



































































SLIDE FASTENER 














pt HAS SOAP HOLDER 
4 An abundance of sudsy 


: a rustproof metal con 
\ tainer for soap built 





LOCKS FOOD BAG 


3elow is shown an improved refrigerator bag 
for keeping fruits, meats, alads, and other 
foods moist and fresh. Made of silk impreg- 
nated with oil and a plastic substance, the bag 
is fitted with slide fastener for convenience 


Helpful New Tools for 


Wisi 


DISH-MOP HANDLE 


water for dish washing 
is assured by the use 
of this mop, which has 


into its business end 





SEALERS FOR 
PRESERVING 


Disks of a transpar- 
ent material afford 
an easy way t seal 
giasses otf jelly or 
reserves They are 
dipped in water and 
I nd over the top 


rubber bands 





SELF-DRAINING 
3ACON GRIDDLE 





Bacon is cooked with- 
out the necessity of 
draining, on the odd 
griddle at the right. 
With it is seen an egg 
coddler that has in- 
dividual pans for eggs 








FORK AND SPOON FORM SALAD TONGS. Used separately, the 
two pieces illustrated above serve as ordinary salad fork and spoon. 
Fitted together, they make handy scissorslike tongs for serving salad 
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HOLLOW-GROUND KNIVES 
FOR CUTTING MEAT 


Longer life and superior cutting 
qualities are claimed for a new 
type of kitchen and carving knife 
now on the market. The blade is 
ground hollow or concave, as seen 
in the inset. This is said to re- 
duce the necessity for sharpening 
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OOKS HOLD CUPS SECURELY. A new-type hook designed 
r use on cupboard shelves has a spring clip that keeps cups 
being knocked off by accident. Slight pressure is all that 
eeded to snap cup handles into the hooks, or to remove them 

































WATER MAT FOR HOUSE PLANTS. To 
protect house plants from the drying out of 
soil through porous pot walls, a new absorb- 
ent mat is placed in a saucer under the pot. 
Holding water, it keeps the pot walls moist 


IMPROVED ELECTRIC 
DEEP-FAT FRYER 


Many of the objectionable 
features of deep-fat fry- 
ing are eliminated by the 
electric appliance  illus- 
trated above and at the 
right. A thermostat controls 
the temperature to prevent 
overheating of the fat and 
assure propercooking. When 
not in use, the separate fat 
container can be placed di- 
rectly in the refrigerator 


OPENS AND CLOSES 
SCREW-TOP JARS 


Screw-on tops of containers 
ranging in size from tooth- 
paste tubes to fruit jars 
are turned easily with the 
adjustable clamp shown be- 
low. It also has openers for 
crown and anchor-type caps 





LOOR LAMP CONTAINS ELECTRIC FAN. Built 
t he shade holder of this floor lamp is an electric 
1ich provides circulation of the air. In addition 
ling a room in warm weather, the lamp may be 
ed for heating by the addition of a large bulb at the top 
the stand. The shade wholly conceals the fan mechanism 
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SPLASH GUARD FOR EGG BEATER. Made 
of moistureproof silk with an elastic edge, this 
bowl cover has a center hole to admit the shaft 
of an egg beater, It prevents splashing of food 
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with a hole in the 
ugh to receive the 


metal jar lid, 
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nicros pe eyeprece, makes a Sim- 


By 
MORTON C. 
W ALLING 


F YOU have never seen a crystal 
of potassium chlorate illuminat- 
ed by polarized light and mag- 
nified to about fifty diameters 


that wil! increas« 


any microscope. This new advance has been 


no mously the capacity ol 


the perfecting of a polarizing material in the 
plate (P.S.M., Apr. 36, p 


20), which is as easy to use with the micro 


form of a sheet or 







































you still have in store one of the 

greatest thrills to be found in the fascinating 
hobby of microscopy. The intermingled play 
of vivid colors and delicate tints, and the re- 
markable way in which the details of the crys- 
talline structure are brought out, are things 
that cannot be described. You may have mar 
veled at t color ] ns produced in plant 


stems and other subjects by the use ot 
men stains, but these are nothing to the new 
beaut 1 find in m subjects with the 


aid ot e polarizing equipment 

Sos the marvels of the polarizing mi- 
croscope ha been lescribed already In this 
series (P.S.M. Oct +, p. 69); but since t 
irticle was pu hed something has happened 
in the field of applied optics that has changed 
the picture, and opened a way for the intro- 
duction of inexpensive polarizing attachments 


Equip Your Microscope 


scope as conventional color filters. 

But before taking up the methods 
by which a microscope can be con- 
verted for polarizing work, let’s take 
a look at the behavior of light it- 
self, and its action when polarized. 

As you know, light is considered 
as being a series of waves traveling 
through the ether and vibrating at 
right angles to the direction of trav- 
el, each wave curving back and 
forth something like a snake travel- 
ing at full speed. Normally, these 
waves vibrate in every direction, re- 
sembling a tangled mass of squirm- 
ing snakes all headed the same way. 

Light vibrating in every direction 
behaves in certain well-known ways. 
But when only those vibrations trav- 
eling in one narrow plane are sin- 
gled out and used to illuminate ob- 
jects, remarkable things happen. 







A 
ing 


to 
} Brass strips soldered 
to the 


Miscellaneous hairs seen 
under the microscope by 
means of polarized light 


Light vibrating in but one plane is said to 
be polarized, and the device used for sift- 
ing out such waves is called a polarizer. 

If you want to try a simple experiment 
showing just how a polarizer works, run 
a length of rope through a picket fence 
and fasten one end to some stationary ob- 
ject; then grasp the other end in your 
hand and wave the rope so that it snakes 
up and down in graceful waves. As long 
as you move your hand in a direction 
parallel to the pickets, the rope will be- 
have nicely; but try to make the waves 
run from one end to the other when you 
vibrate it crosswise to the pickets! The 
rope in this example corresponds to a light 
wave. 

If there is another picket fence a short 
distance from the first, the rope could vi- 
brate with ease through both fences when 
the pickets are parallel; but if the cracks 
in the second fence were at right angles 
to those in the other, the vibrations along 
the rope would stop on reaching it. 

And so, in the polarizing microscope, 
there is a polarizer that screens out all 


new-type polariz- 


disk being fixed 
an illuminator. 







light hold it 








ORDINARY CRYSTALS ARE TRANSFORMED INTO SPARKLING JEWELS 


The photomicrograph at the left shows how crystals of potassium chlorate appear when viewed 


by ordinary illumination 
ture. At the right, n« 


They are all of one color and only moderately distinct as to struc- 
te the magic transformation that is brought about by the polarizing disks 
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IDENTIFYING STARCH 
Starch grains, obtained by scrap- 
g a potato as shown in circle, 

k like this by relief light- 
ng. At upper right, polarized 
ght reveals the characteristic 
sses that mark this substance 











LINES OF STRAIN IN GLASS 
Squeezing a microscope slide in a clamp, as il- 
strated in the upper picture, sets up lines 
f strain which show upclearly under polarized 
Note the odd pattern of concentric arcs 
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Open the Door to a Wonderland of Beauty 








for POLARIZED LAGHT 


Inexpensive Attachments Available to Amateurs 


wave lengths save 
those vibrating in 
one plane, and then 
a second polarizer, 
usually called an 
analyzer, exactly 
like the first, which 
sometimes lets the 
polarized light pass 
through, and some- 
times holds the waves back, depending on 
its position with respect to the first po- 
larizer. 

Thus you see that polarizing devices are 
used nearly always in pairs in connection 
with the microscope, and that they can be 
adjusted so that the light that the first 
one passes is stopped by the second. The 
first polarizer usually is placed beneath 
the microscope stage or somewhere else 
in the beam of light illuminating the ob- 
ject, and the second polarizer, or analyzer, 
is placed above, inside, or below the eye- 
piece. One or the other must be mounted 
so that it can be rotated. 

The value of this set-up comes from 
the fact that some materials behave in 
such a way that a beam of polarized white 
light falling upon them is split 









WITH A DISSECTING LENS 
Polarizing disks in use with an in- 
expensive dissecting microscope. One 
disk is held over the lens, and the 
other is mounted on the illuminator 


plane, the crystal, or whatever the object 
is, appears colored. These colors frequent- 
ly are very vivid and beautiful. 

As one of the polarizing units is turned, 
the colors change. A crystal or bit of 
crystal that appears in one color when the 
unit is in one position, will appear in the 
complementary color when the polarizer 
has been rotated ninety degrees. Thus, a 
blue crystal becomes yellow; a green crys- 
tal, magenta, and a red one, blue-green. 

In the past, the most satisfactory way 
in which an ordinary microscope could be 
converted into a polarizing instrument 
was by the use of Nicol prisms. These 
prisms are cut from Iceland spar, a crys- 
talline substance that is by nature double- 
refracting and therefore capable of split- 
ting a light beam up into two polarized 
beams vibrating at right angles to each 
other. The crystals are cut and mounted 
so that one bearn is lost, and only one 
passes through. The first prism (really a 
pair of prisms cemented together), called 
the polarizer, is placed usually below the 
stage, and the second one, the analyzer, 
is mounted above or below the eyepiece. 
The cost of the prisms put this method 
of getting polarized light out 
of the reach of most amateurs. 

Said to be superior in some 
ways to the Nicol prism is the 
new polarizing material in sheet 
form. You have heard a lot 
about it lately, and you un- 
doubtedly will hear a great deal 








up into two beams that vi- pre ae 
brate in planes at right an-  <ection 
gles to each other, and trav- 

el through the material at dif- ton ga 
ferent velocities. These two mS ) 
beams get out of step as they ,agout33 
pass through the material, so 

that some wave lengths as g19)2 
they emerge are polarized in COVER 
one direction, and others are GtASSES NY 
polarized at right angles to Housine~] 
that direction. Now, it is dif- 

ference in wave lengths that ine 
determines color; and so, SLEEVE 
when the second polarizing ‘SECTION 








more in the future, for it is 
adaptable to a great many things 
besides microscopy—such as pho- 
tography, and the elimination of 
automobile-headlight glare. This 
material is more like the picket 
fence of our example than any 
{J other common polarizing device, 








unit enables your eye to see 
only the rays vibrating in one 


Detailsof a homemade 
polarizing attachment 


for it consists of parallel lines of 
very (Continued on page 110) 











OU wouldn’t expect to find one 

person in a hundred who would 

deny that the world is round. Yet 

most astronomers agree that our 
planet is far from being a perfect sphere 
—and there even is a theory, accepted by 
some scientists, that it is a tetrahedron, or 
four-faced pyramid 

The queer-looking clay model 

ed on these pages, representing the earth 
as visioned by this theory, has little re- 
semblance to the familiar “terrestrial 
globe” of the schoolroom. With a rubber 
ball and a length of tubing, you can dem- 
onstrate the principle which, in the opin- 


lustrat- 


ion of many experts, has caused the world 
to assume this odd shape 

\ dance at the pictures of the model 
reveals a significant fact: The “tour great 
oceans” you learned about in geography 
occupy the four triangular faces of the 
inverted pyramid, while the four great 
continental masses are placed at the coi 
ners and along the edges, tapering toward 
the point representing the south pole 

When four meat skewers are thrust 
through the pyramid, each passing from a 
corner to the face opposite it, we see that 
each corner coincides with one of the 
world’s great mountain systems, and that 
each region of great peaks is balanced, on 
the opposite side of the earth, by one of 
the great ocean hollows. 


54 


Lines drawn down 
from what would 
be the three up- 
per “corners” of 
the earth reveal 
that most of its 
volcanoes are on 
the edges of the 
supposed pyramid 


Thus, the hundreds of great snow-capped 
mountains in the Canadian Rockies are 
almost exactly opposite to the Indian 
Ocean; the Alps of Europe are directly 
opposite to the deeps of the Pacific; the 
great peaks of the Himalayas and China 
are straight through the earth from the 
Atlantic; and the deep, almost landless 
Arctic Ocean is opposed to the antarctic 
continent, with its large mountains, in- 
cluding Mt. Erebus and Mt. Terror. 

When the theory of opposing mountains 
and ocean hollows was first proposed by 
the late William Lowthian Green, neither 
northern nor southern polar region had 
heen thoroughly discovered and explored. 
But now the finding of a deep ocean cov- 
ering the north pole, and a mountainous 
continent over the south pole, has given 
further support to his belief. 

You may be wondering what forces 
could have worked to produce this re- 
markable balancing of four continental 
masses against four great oceans. The 
simple experiment to be described illus- 
trates very clearly how the four-sided 
shape of the earth may have resulted 
from the process of its cooling and shrink- 
ing from the molten ball which it was in 
the very beginning. 

In that primitive, semiliquid state, our 
planet was nearly spherical. However, as 
a solid crust developed and the interior 
continued to shrink, the crust became a 
little too large for the inside, and ridges 
and hollows began to be formed, just as 





sak 


When air is sucked out of a hollow rubber ball, the surface arranges 
itself into ridges and hollows corresponding, respectively, to the 
land masses and ocean deeps of the earth, as seen in the clay model 


they are in the skin of an apple which 
shrinks by drying out. In the case of the 
earth, the ridges became mountains, and 
the hollows became seas. 

This did not occur in a haphazard man- 
ner, but in accordance with a well-estab- 
lished mechanical principle. If we suck 
the air out of a hollow rubber ball which 
has a fairly thick skin, thus shrinking or 
collapsing the ball gradually, we may ex- 
pect to see this principle operate and pro- 
duce a shape roughly like the four-sided 
pyramid which was formed from the crust 
of the shrinking earth-ball. 

In a toy store I found a twenty-five- 
cent play ball which could be inflated with 
a tire pump by means of a brass nipple 
furnished with the ball. The only ad- 
ditional apparatus needed for the experi- 
ment was a soft rubber tube with which 
to suck the air out, and a wire pinchcock 
to prevent its return. 

The spring pinchcock, which squeezes 
the rubber tube, is opened with the fingers 
while the mouth sucks air from the ball, 





Through a rubber tube fitted with a pinchcock, 
the air is gradually withdrawn from the ball. 
Here the first hollow is just beginning to form 
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Meat skewers stuck 





ugh the four- 
led clay model 
the earth show 
mountains are 
site deep seas 






1d is allowed to close while air is ex- 
led from the lungs in preparation for 
nother pull at the tube. 
The group of successive photographs 
veals how, as the operator sucks air 


cradualiy out of the hollow ball, the four 


at “ocean hollows” are drawn inward, 
by one. Finally, when most of the 
has been removed, the originally round 
| is transformed into a roughly pyra- 
dal shape—with four deep depressions 
parated by curving “mountain ranges” 
rubber. Its striking resemblance to the 
avy model of the four-sided earth is 
own in the photograph comparing them. 
One caution needs to be observed in 
ving this experiment: You must prevent 
first hollow formed from becoming so 
ge that one half of the ball is simply 
ollapsed into the other, forming a hollow 
bber cup. This must be prevented with 
e fingers. When this is done, your con- 
nued deflation of the ball will invariably 
ult in four hollows when the air is 
rly all removed. I tried the experiment 
iny times, and always with the same re- 
is long as I prevented any one hollow 
ym becoming too large. 
In the case of the cooling and shrinking 
th, the solid center supported the 
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performing this experiment, it is necessary 
prevent the first hollow from becoming too 
rge. This is done by guiding with the fingers 
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crust; in the case of our hollow ball, a 
complete inward collapse must be avoided. 
What is the mechanical principle which 
thus produces a four-sided pyramid from 
a shrinking sphere? Why is this particu- 
lar figure produced, and not a six-sided 
cube, or an eight or ten-sided shape? 

Here is the answer, as science gives it: 
a tetrahedron, or four-sided pyramid, is 
the shape which has the greatest surface 
area with the smallest volume inside it. 
Accordingly, the skin of a shrinking 
sphere—whether ball or earth—tends to 
get into the tetrahedral shape, because 
that is the shape that will dispose most 
easily of the excess surface area. 

The pushing up of the three great 
north-and-south continental mountain 
ridges at the edges of the tetrahedral 
earth has another very interesting re- 
sult, shown in the map diagram. Where 
the crust was buckled and folded into 
ranges, it naturally cracked in several 





Finally, when most of the air has been removed, 
the ball is transformed into a roughly pyramidal 
shape, with four depressions divided by ridges 


Sucking the Air out of a Ball 
Shows Flow Our Planet May Have 
Taken a Four-Sided Shape 


Antarctic 
Mountains 
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The peaks of the Himalayas 
are straight through the 
earth from the deeps of the 
South Atlantic. Below is a 
telescopic photo of Mars, 
revealing the telltale tri- 
angular shape of its ‘‘con- 
tinents,’’ which may indi- 
cate that it is a pyramid 








places, allowing the molten interior to 
escape. This, according to our theory, 
is why we find most of the world’s great 
volcanoes distributed along these main 
lines of mountains. 

If the wedge-shaped continents of the 
earth are evidences that our planet is 
slightly pyramidal, what about the shapes 
of the other planets? May we not expect 
that the same shrinking principle may be 
at work upon them, changing their shapes 
toward tetrahedrons? 

We know that Jupiter, Saturn, Uranus, 
and Neptune are probably still in a semi- 
liquid or plastic condition; their evolution 
has not yet formed a stable crust. Venus 
is always hidden by her blanket of clouds. 
Mercury has too few markings to give 
any idea of the distribution of its heights 
and hollows. Mars, our nearest neighbor, 
is the only one we can use for comparison. 

The only hint is given by pictures made 
through telescopes—and it is a very in- 
teresting hint, for some of the shapes on 
Mars run to points toward one of its 
poles, just as the continents of the earth 
do! If these shapes on Mars really are 
continents, perhaps the same mechanical 
principle has also forced this planet to- 
ward the four-sided form which may be 
our own earth’s true shape. 
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When this simr 


MAKE 


‘GAS PISTOL” 


levice is filled with 


€ 
pi 


gas, as at the left, 

a flame is ap- 
plied to the spout, 
a yellow flame is 
produced. Then, as 
1ir mixes with the 
ga it pops loudly 


By RAYMOND B. W AILEsS 


for 
not 


in 


tind 
by where a connec- 
tion can be made. 
When all the air 
the pistol 
been displaced by 
gas, which will take 
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vy Home 
( ‘hemistry 








¢ OSLO tye, — 


‘Ye 


WITH SIMPLE 
APPARATUS 


gas, 


should 
be difficult 
a place near- 


to 


has 


about ten seconds, close the pinch 
and remove 
Immediately apply a lighted 


clamp, 
tube. 
candle, kept 


pose, 


the 


supply 


ready for the pur- 
to the spout. A yellow flame 


is produced as the candle ignites 
gas driven from the spout by ai 
entering the pistol at the bottom. 


\t 


rst, the gas 1 


s unmixed with 
_ and will burn but not explode. 
As you watch, however 


flame 


the gas 


becomes smaller and paler. 
the 
pistol from below is now mixing 





DEMONSTRATING OSMOSIS 


Water is being 


+ 


is because air entering 


sufficient 


the 


all 





tube 


g¢ chemi- with the Before long, 

nly the will have entered to form an explosive mix- 

mate- ture with gas. When 

you. this happens, the flame 

eper- suddenly travels down into 

pro the pistol and a mild ex 

small plosion occurs. It is entire- 

vith ly harmless, because of th 

forming a small quantity of gas used 

iment in and the that the ex 

ify ditter- plosion products are not 

closely confined. Usually 

| explosion occurs a Tew 

og seconds aft the gas is 

ghted, but you can delay 

Si you , by pinching 

um, ¢ the spout he funnel to 

g luce tl Ort the orl- 

( Metals nonmetals 

ges ss : and sulphur, 

t Wil each other to 

emaining orm a number of interest- 

h illumi ing compounds, but oiten 

admitted it takes a high temperaturt 

vith a pinch — to ike reaction 04 

the tub cur. There is a simple way 

ol the to provide this high tem- 

In case perature and to keep it un 

piped = der_ perf control. All 


hat the layers of liquid have mixed 


drawn from the bot- 


you need to do is make a coil of wire of 
the desired metal, heat it electrically, and 
surround it with whatever vapor you 
choose for the combination. 

To make iron and sulphur interact, for 
instance, obtain some iron wire of about 
No. 30 gauge, B. & S. standard—which 
can be bought in spools at ten-cent stores 
—or unravel a single strand from a piece 
of picture wire. A length of about a foot 
is required for a single experiment. Make 
it into a coil and connect it to a household 
electric outlet in combination with an elec- 
tric Iron, a toaster, the heating element of 
a radiant heater, or any other appliance 
having a rating of about 600 to 660 watts. 
The connection should be made “in series,” 
as shown in an accompanying diagram. A 
switch should be added to enable you to 
turn the current on or off at will. 

Test the coil you have made by closing 
the switch. If the wire is of the right size, 
it should glow red-hot when the current is 
turned on. Wire that is too thin will burn 
out, while wire that is too thick will not 
get hot at all. By ex- 
periment, you can de- 
termine the right size 
to use. 

Suspend the elec- 
tric coil in a flask con- 
taining flowers of 
sulphur, or common 
powdered sulphur, and 
heat the flask. When 
the molten sulphur 
has begun to boil, 
close the electric 
switch momentarily. 
There will be a gentle, 
harmless explosion as 
the heated wire ignites 
the mixture of sul- 
phur vapor and air in 
the flask. The current 
should be cut off at 
once to keep the wire 
from burning out. 
\fter the explosion, 
the interior of the 
flask becomes clear 
and transparent as the 
vapor clears. If the 


for tests to prove 
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HEAT CAUSES REACTION 


A coil of iron wire, hung in 
sulphur vapor, is heated by the 
passing of an electric current. 
When hot, the iron reacts with 
the vapor to form iron sulphide 


current is not allowed to 
flow too long at a time, the 
miniature explosion can be 
repeated again and again. 

Finally, with the current 
kept on, the co:] will remain 
red-hot and the chemical re- 
iction between it and the 
sulphur vapor will take place. The surface 
of the wire first seems to boil as if it were 
molten. Suddenly, the interaction occurs, 
so rapidly and with so much generation of 
heat that the wire immediately burns out. 
A residue of ferrous sulphide, or iron sul- 
phide, remains. 

Try repeating this experiment, using 
sulphur as before but substituting wires of 
other metals for the iron wire. You will 
find it interesting to compare the com- 
pounds formed, which are sulphides of 
the respective metals. Avoid using mag- 
nesium metal for this purpose, however; 
it reacts so vigorously with sulphur that, 
under certain conditions, the experiment 
might be hazardous. 

Many other vapors besides sulphur can 
be induced to combine with metals at 
high temperatures, as you can show with 
the apparatus just described. Place potas- 
sium chlorate, mixed with a little manga- 
nese dioxide, in the flask instead of sulphur, 
and you will obtain oxygen vapor when the 
vessel is heated. In an atmosphere of this 
gas, hot iron wire burns with dazzling 
brilliancy. 

Other suitable materials will enable you 
to try the effect of chlorine, iodine, and 
carbon dioxide gases upon electrically 
heated coils of metal wire. Iodine vapor 
may be obtained by heating the pure, solid 
crystals. Do not use tincture of iodine, 
the common household preparation, in this 
experiment; the alcohol it contains would 
form a vapor that might cause an undesir- 
ably powerful explosion when ignited by 
the hot wire. 

Magnesium metal can safely be used in 
in electrically heated coil surrounded by 
an atmosphere of carbon dioxide. If this 
interesting experiment is properly carried 
out, you should observe white magnesium 
oxide, or magnesia, formed from the met- 
al, and free carbon liberated in flaky form. 
Another experiment with magnesium, 






Here are some easy chemical experiments that 





can be performed without elaborate equipment, 


yet are spectacular 









dispensing with the use of the electrical 
hook-up, will show how the silvery metal 
reacts with steam. Boil water in a flask 
and lead the vapor through a glass tube 
containing a piece of magnesium ribbon, 
made bright with emery cloth. After the 
steam has passed over the metal for a few 
minutes, you will notice a white crust of 
magnesium oxide deposited on the ribbon 
and on the walls of 
the tube. The metal 
decomposes the water 
vapor and combines 
with its oxygen. Hy- 
drogen gas is released, 
although in such mi- 
nute quantities that it 
would ordinarily es- 
cape detection. 

Demonstrations of 
the phenomena of dil- 
fusion and 
which have to do with 
the intermingling of 
substances because of 
the motions of their 
molecules, might be 
called ‘lazy man’s ex- 
periments.” After liq- 
uids used in such tests 
have been placed in 
layers in a_ vessel 
there is nothing moré¢ 
to do but wait until 
the action goes to 
completion, whichmay 
take weeks. 

To perform one of 
these slow-motion ex 
periments, select a 
piece of glass tubing 
of half-inch or one- 
inch diameter, cut it 
to a six-inch length, 
and mount it upright. 
Assemble a mecicine- 
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and filled with 





interest 







dropper tip, a rubber tube with 
a pinch clamp, and a short length 
of glass tubing, and pass the lat- 
ter through a one-hole stopper 
inserted in the bottom of the 
vertical tubing. Now pour water 
into the main tube until the liquid 
stands about an inch above its 
bottom. Next, add a_ half-inch 
layer of castor oil or of turpen- 
tine, above the water; and, final- 
ly, a top layer of alcohol that 
has already been diluted with an 
equal volume of water. The ap- 
paratus may then be put away 
to stand for several days. 

The difference in specific gravi- 
ties of the three liquid layers 
tends to keep them apart, but it 
is insufficient to keep molecular 
action from mixing them. With- 
in a week, at most, an apprecia- 
ble amount of alcohol will have 
diffused downward through the 
central oil layer and will have 
reached the water at the bottom, 
Molecules of water also tend to 
migrate upward toward the alcohol, but 
the extreme insolubility of water in the 
dividing layer prevents this action from 
going far. The oil or turpentine might be 
said to act as a semipermeable ‘“‘liquid 
membrane.” 

That the alcohol does reach the water 
after a few days can be demonstrated by 
opening the pinch (Continued on page 130) 


Lifter for Evaporating Dish 


PIE-PLATE HOLDER makes a useful labora- 
tory accessory for lifting large, flat evaporating 
dishes with their hot contents from the flame of your 
Bunsen burner. Ordinarily used for taking a hot pie 
from an oven, an implement of this kind can be ob- 
tained for ten or fifteen cents at shops dealing in 
household novelties, or at the kitchen counters of 
ten-cent stores. 
batches of chemicals are evaporated or digested, as 
shown in the photograph. 


It comes in handy when good-sized 



















































NOVEL TESTS OF 


Scientific Laws 


Experiment Demonstrates Angles of Reflection 


ARRANGE seven cardboard disks in in the mirror. Mark this disk with the 
emicircle in front of a mirrorandnum- same number as the disk on which the ob- 
ber those from the center to one side ject rested. Repeat for the other disks. 
P ( ect on one of the numbered The order of the numbers shows that the 
disks and ht over the others until angle from which the object is seen is 

1 cal e reflection of the object equal to its own angle from the mirror. 


Heat Travels at Diff rent Speeds 


ly U try this experiment, yo on't have 
) x faith t t Copp ducts hea 
better t iron 1 will it. Twi 

er the ends of an iron wire and a cop- 
| wire of the same diameter, and hold the 
joined end in a flame as pictured at the 
right. In a short time, the copper wire will 


be too hot to hold, while the iron wire will 
till be ( a Copper conducts heat about 


times as well as iron. It is an interesting 
fact that metals which are good conductors 
of electricity are also good conductors of heat, 
tests by this method 


} - 
il prove to you. 





Ihy Cores of Transformer Coils Are Laminated 


THe cores on which wire is wound in alternating-current transformers art 
Imost never made of solid metal. To see why, connect a small coii in serie 
vith a lamp as shown above. Slip a laminated, or iron-wire core into one 
end of the coil and a solid iron core into the other. After the current has 
been on fora ort time, the olid core wi e too hot to hold The heat is 
1used by “eddy currents” set up in the solid core by changing magnetism as 

current alternates. In a laminated core, these currents are broken up 


Sound Sets Up Air Vibrations in Tube and Blows Out a Candle 
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Shows How Liquids 
Differ in Weight 
DIFFERENCE in weight between two li- 

quids can be shown with a simple appara- 

tus in which a Y tube connects a single rub- 

ber tube to two glass tubes. The two liquids 

to be compared are drawn up, one into each 

tube, by sucking on the rubber tube as 

shown above. The lighter liquid will rise 

higher than the heavier one. To find the 
specific gravity of a liquid, compare it with §& 
water in this way and divide the height of : 
its column into that of the column of 
water in the other tube. 





Dew Point Determines When It Rains 


Put a thermometer into a glass half filled with water at 
room temperature, and slowly add cracked ice to the water 
until a frost or dew begins to form on the outside of the 
glass. Note the temperature 
at which this occurs. Now, 
slowly add warm \vuter t 
the water in the glass, and 
note the temperature ct 

hich the dew just disap- 
pears. The average of the 
two temperatures will be 
the dew point of the air in 
the room. This point var- 
ies constantly with the 
temperature and _ relative 
humidity of the air. When 
clouds reach the dew point 
of the atmosphere, their 
vapor condenses into rain. 
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Six New Ideas 


FOR RADIO ENTHUSIASTS 





Cord Boosts Capacity 
Of Plug-In Coil 


HOMEMADE plug-in coils 
that prove to have too few 
turns to cover the low-fre- 
quency end of acertain band, 
generally can be made to 
serve by means of the kink 
illustrated at the right. Sim- 
ply bare the ends of a six- 
inch piece of small-diameter 
twisted lamp cord and sol- 
der the wires to the base 
prongs connected to the tun- 
ing, or grid, coil. The twisted 
wires, serving as a miniature 
condenser, add capacity to 
the circuit and lower the 
tuning range. By test and 
trial, the wires can be re- 
duced in length until just the 
right amount of capacity is 


added.—L.B.R. 


Adaptable Dial Gives Labeled Controls 


WITH an inexpensive dial now on 
the market it is a simple matter to 
provide your receivers and transmit- 
ters with labeled controls. 
metal, the dial consists of two parts 
—a calibrated outer shell and an in- 
ternal disk containing the attractive- 
ly printed labels. To adjust the dial 
for a specific use, the disk is simply 
turned until 
pears in a window in the outer shell. 
If, for instance, the dial is to serve 
the amplifier, the disk is rotated un- 
til the label “amplifier” appears. 
Mounting the dial automatically fas- 
tens the label disk in place. 
different labels are provided on the 
disk, as shown at the left. 





Calibrated outer shell fits over disk with labels 


Riveter and Eyelet-Bushing Punch 


Rapio builders who con- 
struct their own metal chas- 
sis and cabinets will find a 
recently marketed combina- 
tion punch a handy addition 
to their workshop equip- 
ment. Used with a hammer, 
as shown at the right, the 
tool makes it an easy matter 
to supply protective eyelet 
bushings for holes drilled in 
a metal chassis to take lead 
wires. As a riveter, it sim- 
plifies the problem of fas- 
tening the corner joints in 
metal cabinets. The base of 
the punch can be used on 
the bench top, or can be 
clamped rigidly in a vise if 
the character of the work 
makes this desirable. 
DECEMBER 
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The ends of the 
twisted cord are 
soldered to the 
base prongs that 
are connected to 
the tuning coil 











How the wires serve as a miniature condenser 


py 


Combination punch in use for making eyelet bushings. 
Inset shows how it clinches rivets for corner joints 
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Antenna Switch 


Ir you do a great deal 





Speeds Up Tests 


of experimenting and must 


change a single doublet antenna from one receiver to 


another in tests, you will 
switch a timesaver. Two 


switch box take the two antenna lead-in wires: 


find a new compact antenna 
terminals on the top of the 
phone- 


tip connections are provided for six receivers. Turning 


the switch transfers the 


Made of 


label ap- 


Eight 


Spring 


ombined slots to hold screws 


handy when 
shaft screws 


Where To 





fingers grip 


antenna to the desired set. 


Tool Starts 
Tiny Screws 


In Corners 


PLACING small 
screws in tight cor- 
ners becomes less of 
a problem when a 
screw starter of the 
type shown at the left 
is used. It consists 
simply of an insulated 
shaft fitted at each 
end with flexible 
spring-steel fingers. 
Compressed and 
pushed into the screw- 
head slot, the fingers 
spring apart and grip 
the screw firmly. The 
tool is particularly 
it is necessary to place tiny 
deep in a crowded cabinet. 


Look for Trouble 


In Regenerative Receivers 


WHEN a small homemade regenerative re- 
ceiver that has been wired correctly fails to 
operate, the trouble generally can be located 
by three simple tests. First of all, the wiring 
to the grid of the tube should be checked 
carefully. All long grid leads should be short- 
ened as much as possible. Second, inspect the 
prong connections to the plug-in coils. Try re- 
versing the connections to the tickler (small) 
winding; this will take care of reversed tick- 
ler leads or a reversed winding. Lastly, check 
the variable-condenser wiring. 
minal connections on the unit, which may be 
completely shorted out of the circuit. 


Trace the ter- 
































































F YOU have trouble tuning your new 
find it hard to bring in 
distance, the all-purpose wave trap 
and antenna coupler shown will solve 
Connected between youl 
easy 


recelvel OI 


your difficulties 


ntenna and receiver, it will make it 
eliminate 


i 


tO separalt crowded stations 


unwanted code interterence or increase 
the strength of weak signals from distant 
transmitters 

No matter how efficient a receiver may 
he. or how much it costs, it can be no 
better than its antenna system. Yet many 


idio fans have built special antennas to 


exact specifications only to find that the 


t 
| additional work 


results did not warrant th 


and expense involved. Others have con- 
structed aerials similar in every respect to 
those used by friends who listen to the 
world on one- or two-tube sets, and yet 
on their own multitube superheterodynes 
esults have been far trom satisfying. 

The answer lies in the fact that an an- 
nna system is something more than a 






YOU CAN IMPROVE YOUR 
RECEIVER WITH THIS 





Six- 


The novel wave trap in use. It is housed in 


ae 


ati 


wire strung high above the earth. Risking 
life and limb in erecting a sky wire twenty 
or thirty feet above the roof top is only 
half the problem. The signals that are 
picked up by the antenna must be effi- 
ciently transferred to the receiver, and 
herein lies the biggest obstacle in the en- 
tire system 

\lthough this difficulty can be over- 
come through the use of special antenna 
couplers, most of these units are designed 
to work most efficiently with one particular 
receive! This is caused by the 
fact that, for best results, the coupling 
unit must be constructed to match the 
primary coil of the receiver. 

Through the use of the all-purpose, ad- 
coupling unit illustrated, how- 
these shortcomings are eliminated. 
With a flick of the wrist, the hook-up can 
be transformed into any one of six sep- 
arate coupling circuits. The six arrange- 
ments, shown in the table of diagrams, 
provide the following coupling hook-ups: 


type ol 


justable 


ever, 


-A- 
SIX CIRCUITS 
COMBINED 


The compact out- 
fit and its two 
tuning coils. At 
right, drawings 
show the six dif- 
ferent arrange- 
ments that give 
a choice of six 
coupling hook-ups 
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SERIES 
ANTENNA TUNER 


a small cabinet chosen to match the receiver 


N@{ SW.~ POSITION 
N@ 2 SW.~ POSITION 4 


N@i SW. VARIABLE 
N92 SW.- POSITION 3 





ANTENNA 


ANTENNA 
TERMINAL 


Oo 9 


GROUND 
TERMINAL 





TUNING AID FOR RECEIVERS 


Connected between the antenna and 
receiver, as shown in the diagram, 
this unit makes it easy to separate 
crowded stations, eliminate code 
interference, and strengthen signals 


The off position (4 ) is obtained by short- 
circuiting the coupler unit with switch 
No. 1. This cuts the wave trap complete- 
ly out of the antenna circuit and allows 
the receiver to operate independently. 

A series wave-trap rejector circuit can 
be obtained by using the switching com- 
bination shown at B. Rejecting the signal 
to which the unit is tuned and allowing all 
other signals to pass on to the receiver, 
this arrangement is particularly valuable 
as a means for eliminating the interfering 
signals from a strong station, or the both- 
ersome code signals that sometimes are 
heard on poorly designed superheterodyne 
receivers. In the latter case, the wave- 
trap tuner should be adjusted to the in- 
termediate frequency of the receiver. 

The hook-up shown at C is a parallel 
wave-trap circuit and is known as an ac- 
ceptor circuit. It prevents signals both 
above and below the frequency to which 
it is tuned from being received. When 
using this circuit to eliminate interference, 


-B- -C- 
N@&i SW.~ VARIABLE NO-1 SW.- VARIABLE 
NO. 2 SW.- POSITION 4 N22 SW.~ POSITION 2 


















WAVE TRAP 
SERIES CIRCUIT 
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N@ i SW.- VARIABLE 
N@-2 SW.- POSITIONS 


WAVE TRAP 
PARALLEL CIRCUIT 







NO4 SW.- VARIABLE 
NO.2 SW- POSITION 5 
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employ as much capacity as possible. 

To provide a means for matching the 
antenna to the receiver and increase the 
volume as well as the selectivity, three 
antenna-tuning circuits (D, E, and F) 
are incorporated. Since much depends on 
the coupling in the receiver and the length 
of the antenna, it is impossible to predict 
which of these circuits will function best 
with a specific receiver. However, a few 
trials will quickly show the best switching 
arrangement. 

At first glance, the schematic diagram 
may appear complicated, but it is in real- 
ity extremely simple. Anyone who has 
constructed a simple one-tube set should 
have little difficulty completing the wiring 
in an hour. Because of the general layout 
of the parts, it is advisable to wire the 
switch terminal connections first and then 
connect the leads to the variable con- 
denser and coil socket. 

As shown in the photographs, all parts 
are mounted on a simple rectangular base- 
board of wood. This eliminates any ne- 
cessity for troublesome metal work and, 
as a matter of fact, is better for this par- 
ticular purpose since it prevents unnec- 
essary losses. 

To provide good band coverage and 
prevent loss of power on the high fre- 
quencies, two tuning coils of the plug-in 
type are used. These coils, designed to 
fit a standard six-prong socket, should be 
wound to cover the approximate frequency 
range from twenty megacycles to 465 
kilocycles. 

The large, low-frequency coil (L,), 
covering from approximately forty meters 
up to and including the broadcast band, 
consists of 150 turns of No. 28 enameled 
wire close-wound and tapped at every 
thirtieth turn. The high-frequency coil 
(L,) is made up of thirty turns of No. 
20 double-cotton-covered wire tapped at 
every sixth turn and space-wound to ap- 
proximately two inches. 

In winding the coils, there are just two 
precautions: Use low-loss coil forms, and 


This compact two-gang switch has four separate circuits, each 
consisting of five contacts. It is shown here with the condenser 
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HOW THE PARTS 
ARE ASSEMBLED 


Back view of the cabi- 
net. The parts are 
mounted on a wooden 
baseboard that elimi- 
nates troublesome met- 
al work. The wiring of 
the parts is particular- 
ly simple, and can be 
completed in an hour 
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make sure that low-resistance connections 
are obtained when the tap leads are sold- 
ered to the coil windings and base prongs. 

Although any type of multiple switch 
could be used, the units shown were se- 
lected because of their compactness and 
ease of operation. Switch No. 2 is a two- 
gang unit having four sep- 
arate circuits, each circuit 
consisting of five contacts. 
Switch No. 1 is a single 
unit. 

For a cabinet, an ordi- 
nary unit of the type used 
for small commercial re- 
ceivers will fill the bill 
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nicely. They are inexpensive and are made 
in a variety of finishes and designs. 
When the outfit is completed, connect 
it to your receiver and antenna by means 
of the three terminal wires as shown in 
the diagram. Then try the various switch- 
ing arrangements, varying the capacity 
of the variable condenser to obtain the 
desired effect. When used as a wave trap, 
the condenser should be adjusted to elim- 
inate the unwanted stations and bring out 
the desired signals. When used as an an- 
tenna coupler, the condenser. should be 
regulated to give maximum volume and 
selectivity. Tune the condenser slowly; 
its adjustments may prove very critical. 


WINDING THE 
TWO TUNING 
COILS 


The coils are 
wound on low-loss 
forms designed to 
fit a standard six- 
prong socket. It 
is important to 
have low-resist- 
ance connections 
for the tap leads 







61 

























































US GIPES SOME lips on | railers 


ci HAT’S one fad that won't last 
I Nate Pendleton remarked 
derisively, as his eyes followed a 
t t ? nlin tor rarer skj ying 
trim Streamline motor tratet Immiing 
smoothly down the road behind a smart 


Gus Wilson, half owner ot the Model 


Garage, hung up the gas hose and r 
aced the filler cap on Pendleton’s cat 
He smiled slowly. “Maybe so, Nate, may 
so.” he observed, watching the trailer 
it disappea ounce bend in the 
ad But vou've got to remember that 


s a fad that has been popular, in on 


form or another, for a long time now. It 
werent for the fact that lots of ou 
ancestors had a mighty strong urge to go 

places o things. we wouldn't be he 

oday Touring In an auto le is jl 
oder orm otf that stinct, I guess 

Bu ! bothe 1 town in tt) 

( ( { Pendleton o 
ed nel Ou ¢ stop 1 l food 

() e hotel. the 
0 surist camps with cabins, ¢ 
~ ( sts ‘) od ec Fe ~ 
ard 

That 1 estion Ol what vou're 
trving to do and how much money you 
( 1.’ said Gus. “If vou'r 

( ‘ Lr ( Inge om one place 
Ol ( distal iwav in th 

( Os hen the hotel o 
ourts Cal » is {th answe But if vou 
| Val to | | your time Ind see l 
the country, and perhaps stay in 


| a 
nt places weeks or even months at 
then the motor-trailer outfit will 


‘ 


vou the most comfort and conven 


} } 


ot CSS ypenst than you can 


“There’s my idea of a 
real outfit,” Gus said, 
pulling open the door 
of a handsome trailer 








make the same tour on any other basis.” 

I hadn't thought of it that way, Gus,” 
Pendleton admitted. ‘I can see that there's 
an advantage in knowing just what kind 
of accommodations you're going to have, 
and being able to stop wherever you want 
to is a help. Some of the tourist camps 
and hotels aren't as convenient!v located 
as they might be, and some I've stopped 
at were punk. If I hadn't thought this 
motor camping business was just a pass- 
ing fad, I'd have taken it up before this.” 

‘If you're really interested, come back 
in the shop a minute, 

Pendleton followed him into the Model 
Garage Far over in one corner, Gus 
Chere’s my idea of a real out- 
fit.” he said, pulling open the door of a 
handsome motor trailer and stepping aside 
for Pendleton to enter. “Soon as the work 
slacks up a bit, I'm going to put in a 
onth in Florida with a friend of mine, 
vhile Joe Clark, my partner, takes care 
Ol things Then, next winter Jor ‘S going 
to take his wife and make the same trip. 
During the summer, we can take turns 
ising it for shorter tours.” 

Swell-looking job Pendleton com- 
nented, as Gus showed him the neat ar- 
angement of the “kitchen.” the folding 
bunks, and the ingenious way in which 
very square inch of space was used to 
Where did you buy it, 
and how much did it cost?” he asked, 
with interest 


“Joe and I built it—Joe’s 


Gus suggested. 


SLOppt d 


Sl avantage 


retty slick 


. p 
as a carpenter.” Gus replied. “But you can 
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buy one like it for anywhere from $600 
to $2,000, depending on how elaborate 
the fittings are.’ 

“Seems to me,” Pendleton observed, 
“if you're going to build a house on 
wheels—which is what this outfit really is 
—you'd do better to buy a truck chassis 
and build the house body on it. Judging 
from the size of some of the truck bodies 
you pass on the road, you ought to have 
a lot more room that way.” 

“We thought of that,” said Gus. “We 
even went so far as to look around to see 
what we could pick up in the way of.a 
secondhand truck that would be suitable. 
You can build a regular ‘land yacht’ on a 
truck body. But there are disadvantages 
to a big outfit like that. In the first place, 
you have to pay a whopping big license 
fee in most states on account of the 
weight. A _ trailer license doesn’t cost 
much—only two dollars in Connecticut, 
eleven in New York, and so on—and the 
size or weight doesn’t make any difference 
in the license fee in lots of states. 

“Another thing: When you stop for a 
few days in one place and you want to 
take short sight-seeing trips here and 
there, you've got to take the whole works 
with you if you have a ‘land yacht,’ 
whereas with a trailer you can leave it in 
camp.” 

“Are they unhooked as easily as that?” 
Pendleton inquired 

“Only takes a minute or two,’ Gus 
answeied. “See, here is the ball-and- 
socket-joint arrangement that is used in 
one form or another by most of the 
trailer makers. This jack supports the 


front end of (Continued on page 132) 
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After the stones have been cut approximately to size, 
they are warmed over an alcohol lamp and cemented 
with sealing wax to the ends of short wooden dowels, 
which serve as handles in the grinding and polishing 
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LATEST HOBBY 
FOR AMATEUR 
CRAFTSMEN 


Y MAKING a few simple attach- 
ments for a small wood-turning 
or metal-working lathe, or by 
using a quarter-horsepower motor, 

anyone can speedily learn the fascinating 
art of cutting and polishing semiprecious 
stones. 

The expense for materials and equip- 
ment is relatively small, and the work is 
either time consuming nor tedious. With 
ery little practice it is possible to make 
n almost unlimited variety of cabochons 
-stones that are flat on the bottom and 
have rounded tops. These may be used 
in rings, pins, brooches, earrings, and 
ther jewelry, and set as ornaments into 
many types of small craftwork articles, 
uch as cigarette and jewelry boxes 

Rocks that will make excellent cabo- 
hons may often be picked up in gravel 
nd from the beds of streams. In fact, 
suitable stones and minerals are to be 
found in many localities. Those who do 
not wish to hunt their own specimens can 
purchase a supply from natural science 
supply houses or from dealers in minerals. 
Considering the number of polished stones 
that may be obtained from a small piece, 
the purchased minerals are not expensive. 
When buying, always specify gem-cutting 
material. To help determine if a specimen 
will cut into a good-looking cabochon and 
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By W. T. BAXTER 


Instructor {rt Weta’ and J 


to bring out the hidden beauty and 
color, view the piece while wet 
Other suggestions in regard to the 
choice of stones will be given near 
the end of this article. 

The first step in preparing to cut 
and polish stones is to obtain 
good silicon-carbide wheel of 1( 
grit with a bond suitable for cut- 
ting quartz and softer material. 
(Quartz is seventh in hardness on 
Mohs’s scale of hardness.) The 
wheel should be 1 in. thick, 8 in. in 
diameter, and have a hole to suit 
the arbor on which it is to be used. 
In addition, get some _ silicon-car- 
bide abrasive grain in the following 
sizes: No. 100, FF, and No. 600. 

The wheel should turn at a speed 
of 500 or 6CO r.p.m. I made an at- 
tachment or arbor (it can be seen 
in the foreground of one of the 
photos on page 65) to hold the 
whee! to a faceplate, and mounted 
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The stone is first roughly shaped on a 100-grit wheel, which is 
used wet. Note the water reservoir, splash shields, and pans 


he faceplate and wheel in a lathe. Then, 
as it is best to run the wheel wet, I pre 
pared a shield of galvanized iron in the 


] 
ind fastened it to 


t 
t 


shape of an inverted | 
1 board as shown in several of the illustra- 
tions. A pan must 
hield and wheel to catch the wate! 

Water is supplied tl 
an elevated can. 1 stuck a piece ol 
copper tubing into the end of the hose 
ind hammered the end of the tubing shut. 
Then I drilled a small hole in the closed 
i right angle 
The tubing is clamped to the top of the 


shit ld Wilh a spring ¢ | imp oO! 


be placed beneath the 


1rough a rubber hose 


from 


clothespin, so 
the stream of water can be directed wher- 
Select the stone to be ground and by 
holding it against the side of wheel, flat- 
ten one sick which is to be sed as the 
base. Then grind the stone approximately 
to its intended shape. 
The stor 


warmed and cemented with sealing wax 


should now be slightly 


or chaser’s cement to what is called a 
dop \ small dowel rod about the size 
of a pencil and 6 in. long will serve the 
| The wax is heated and the end 
of the stick smeared with it. The wax-cov- 
ered end is then reheated and_ pressed 
With damp 
hnygers mold the softened cement around 
the base, keeping it back 


rom the edge 
as shown in Fig. 1 of the drawings 


purpost 
( 
against the base ot t} stone. 


A\ oid 


the ston it should not. be 


Ove rheating 


too warm to handle with the fingers 

By holding the stick between the thumb 
ind foreting and placing the = stone 
against the inding wheel, the stone can 


stick and 


necessary. 


easily be shaped. Twist th 


motion to 
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SEALING WAX 
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Fig.4 Fig.3 





Another type of grinder that is also very 
good is shown in Fig. 3. 

Mix some of the FF grit with water 
and apply a little to the wheel with a 
paintbrush. Then by constantly twisting 
and manipulating the stone against the 
wood, grind out the pits left by the coars- 
er abrasive. 

Using another wooden lap and No. 600 
grit, repeat the operation. After this the 
stone should be free from all scratches 
and begin to take on a polish. 

A hard felt wheel, or Samson cloth (bil- 
liard-table felt) glued to a smooth face, is 
used to give the final polish, and tin oxide 
and water or levigated alumina and water 
serve for the polishing agent. This last 
operation will give a very high polish to 





AT EDGE * 





practically all stones, although for tur- 
quoise it is better to use the abrasive on 
the smooth side of buckskin or sheepskin. 
The stone is now ready to be removed 
from the dop. Slightly warm the stone 
and pry it off with a knife blade. Any 
sealing wax remaining on the stone can be 
dissolved by using a cloth dampened with 
acetone, obtainable at drug stores. The 
base of the cabochon may now be pol- 
ished. Hold the stone with the fingers o1 
mount it on a dop with sealing wax. 
Although there are several operations 
involved in grinding and polishing a stone, 
each usually requires only a few minutes. 
A single stone may be carried through the 
various operations, but it is better practice 
to work on several to avoid much chang- 


How the internal grinder is used, first with 
FF abrasive and water, then with No. 600 grit 
















































































The final polish is given with 
tin oxide and water applied by 
means of a hard felt wheel. In 
this instance the felt wheel has 









been mounted inside an internal 
grinder to support it properly 





























At left is shown the simplest 
way to set up an outfit for 
Sawing a large specimen into 
pieces suitable for cabochons. 
The stone is pressed against a 
20-gauge iron disk which runs 
through a slot in a piece of 
wood, and a paste of No. 100 
abrasive and water is applied 
to the disk with a paintbrush 
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ing of equipment and to save time. 

Inspect the stones frequently while 
grinding. This should be done when the 
stones are dry, as a ground stone looks 
polished when it is wet. 

In changing from one grinding opera- 
tion to another, see that the stone and dop 
are thoroughly washed, which is best done 
with a small brush. Use different brushes, 
of course, when applying the abrasive 
pastes to grinding laps, and never mix the 
brushes. Not a single 
grain of coarse abrasive 
must be allowed to get 
on a lap charged with 
1 finer grit. As the 
wheel used in the first 
operation becomes 
rough and _ irregular 
through usage, dress it 
with a wheel dresser. 

All grinding on the 
stone is done toward 
the crown of the ca- 
hochon, away from the 
edge, so as to avoid 
chipping. For the same 
reason, do not feather 
the edge tov much. It 
is best to keep the edge 
cut as shown in Fig. 4. 

If many stones are 
to be cut and polished, 
it is necessary to saw 
the large pieces into 
sizes suitable for grind- 
ing. 

Small and medium- 
sized pieces can be cut 
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EARING SUFFORT) -2"x4" WOOD BASE 
FC.R STEEL MOUNTED BENEATH 
CENTER OF LATHE 


To save holding the specimen, 
it can be attached to a heavy 
swinging arm, which keeps it 
steadily pressed against the saw 



























How the sawing disk is mounted 
and fastened to a faceplate is 
shown below. In the foreground 
is a shorter although similar 
attachment for holding a grind- 
ing wheel and internal grinders 





If much work is to be done, this 
outfit is more convenient. In 
the view above, the slush box 
has been removed to show the 
inside of the box and the twin 
vertical spindles, which are 
belted to run 150-200 r.p.m. 


At the left the machine is being 
used to shape a stone on a re- 
volving cast-iron faceplate with 
No. 100 grit and water. Below 
are details of various parts and 
a sketch of an alternative set-up 
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satisfactorily by placing a 9-in. disk of 20- 
or 22-gauge sheet iron on a shaft, and 
running the disk through a 1%-in. slit cut 
in a piece of hardwood. The wood should 
be placed so that its top is about on a 
level with the center of the disk. This 
piece acts as a support for the stone, which 
is pushed with one hand against the edge 
of the disk as it revolves at about 500 
r.p.m. Feed 100 grit, mixed with water 
into a paste, onto the edge of the disk just 
above the stone. It is surprising how fast 
the disk will cut. 

For large pieces that are several inches 
in thickness, the piece to be cut may be 
held on a piece of wood by thin metal 
straps, fastened with screws. The speci- 
men is then mounted on a swinging arm, 
and some pressure is applied to the arm. 
In this case the disk revolves about 500 
r.p.m. in a trough that holds 100 grit 
mixed with medium-grade oil. This type 
of cutting may be materially speeded up 
by adding to the silicon-carbide abrasive 
from 5 to 10 per cent of a harder 100- 
grit boron-carbide abrasive. The boron- 
carbide abrasive is next to the diamond 
in hardness and costs considerably more 
than silicon-carbide, but if time is an im- 
portant element it may be profitable to 
use it. 

If the disk develops flats during the 
sawing process it can be trued by holding a 
piece of hard stone so that it touches the 
disk in the high places only. The disk 
must continue to revolve in the abrasive 
mixture while the high spots are being 
ground off. 

Where much sawing is to be done, the 
two methods just described may be com- 
bined. In this case the disk revolves in a 
trough of oil and grit and runs through a 
narrow slit in a board. The direction of 
rotation is toward the underside of the 
board. The mineral to be cut is bound 
with thin metal straps on a piece of wood, 
which in turn is mounted so that it slides 
toward the disk. Constant pressure is ap- 
plied by fastening a wire to the sliding 
piece of wood, running the wire over a 
pulley, and attaching a rock-filled bucket 
to the wire. 

If it is desired to cut and polish a great 
number of stones or prepare large speci- 
mens for cabinet display, as in geological 
collections, an outfit like the one shown 
in the two lower photos on this page can 
be attached to a (Continued on page 91) 
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Any small girl would get 
a lot of fun out of ar- 
ranging her collection of 
miniature dolls in these 
picturesque surroundings 
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“us whatnot shelf, “The Old Woman 
in the Shoe,’ provides a place for a 
girl to display her collection of miniature 
dolls. The dimensions are for a shelf that 
will hold about fifty dolls of the type il- 
lustrated. 


To build the half shoe, glue up two 
thicknesses of white pine, unless a piece 
of 4-in. thick lumber can be obtained. 
Material may be saved if the block is 


made up in the form of an L with a joint 
lengthwise where the top of the shoe joins 
the long lower portion. Cut out the piece 
on a band saw, if available, and shape it 
with spokeshave and rasp. Thi 


froove ¢ 






oses In the a\ 





} YR many pury 





able round stock, tubes 







Although the jig was designed particu- 
larly for use in a welding department to 
facilitate both cutting and welding tubes, 
it is equally valuable for other operations, 
such as filing and sometimes even grinding 


the surface —JosepnH C. Coyut 














Front and end views of the shelf, the dimensions of which may, 


ROUND STOCK REVOLVES ON SHOP JIG —— 


ige shop it is desirable to have, in 
place of ordinary V-blocks and similar holders, 
shafting, and the like 
jig is illustrated at the right. It is made trom a short section of steel 
channel and two ball bearings salvaged from a 
One bearing is welded on each side by means of its inner cone. 


SOLVE YOUR GIFT PROBLEMS WITH OUR BLUEPRINTS, LISTED ON PAGE 88. 


ry it 
12 _ 


of course, be changed as desired 


tween the upper and the sole is gouged out 
or cut with a fluting cutter in the flexible 
shaft. It is desirable to hollow the shoe 
to decrease the weight, and this may be 
done by boring out the inside and finishing 
with a gouge. It need not be a smooth job 
unless it is desired to add doors and win- 
dows that open. 

Each eyelet is the larger half of a 3¢-in. 
grommet, cemented into a hole. The shoe 
lace may be leather or flat fiber. The fin- 
ish is brown shading into black. Use paint 
or stain, not enamel, because the finish 
should not be glossy. 

The back panel is cut trom plywood and 
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a jig that will en 


to be revolved. Such a 


junked automobile. 


Made from a scrap piece of 
steel channel and two old 
ball bearings, this jig en- 
ables round stock to be 
turned freely for welding, 
filing, and other operations 


Bate 


Fairy-Tale Shelf 


FOR HOLDING 


DOLLS 





The dolls are arranged as if playing games. 
In the balcony is a tiny novelty orchestra 


nailed to the shoe before the trees are 
drawn so they can be properly propor- 
tioned in relation to the size of the shoe. 
The trees and sky may be painted with 
enamels. 

The shelf under the shoe that forms the 
play yard is of white pine and is nailed to 
the bottom of the shoe. It is painted sand 
color with splotches of grass green at the 
corners. A fence around the yard helps 
keep the dolls in place. The posts are | 
in. square, and the fence boards are 1/16 
in. thick. They are assembled with very 
small nails, and the whole fence is fastened 
to the shelf with longer nails, driven up 
from the underside of the shelf. 

The ladders that go up the shoe are 
made of white pine with match sticks for 
the rounds. Both fence and ladders are 
enameled white. The little balcony on the 
shoe is optional. In this model one was 
added to provide a place for a tiny doll 
orchestra. The French doors behind the 
balcony are merely painted on. 

The roof and chimney also are of pine. 
The shingles are represented by small 
grooves between the courses and are given 
a cupped effect by gouging out the surface. 

The dolls can be fastened with a bit of 
putty on the feet or, if greater perma- 
nence is desired, with hot sealing wax or 
a drop of cement. For the “Old Woman” 
a larger doll is used. Of course, there are 
various dogs and cats hiding under the 
shoe or lying on the roof. Most of the 
dolls are arranged as if playing games, but 
a few are climbing on the roof or sliding 
down the shoe lace that hangs from the 


upper eye —D. C. MarsHatt 
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Club contest night. The members put their heads together to design 
a prize-winning project which can be constructed within three hours 


Offered GUILD CLUBS 


IN UNIQUE NEW CRAFTWORK CONTEST 


Awards to be made for three-hour projects that cost less than a dollar for materials 


NE hundred dollars in cash prizes 

and three special plaques will be 

awarded by PopPULAR SCIENCE 

MONTHLY in a new craftwork 
contest for clubs affiliated with the Na- 
tional Homeworkshop Guild. 

The main purpose of the competition 
is to give each of the clubs an entertain- 
ing program for one or more of their reg- 
ular meetings—something that will chal- 
lenge their ingenuity. On these ‘contest 
nights,” as they will be called, the club 
members will put their heads together and 
plan some original and interesting home 
workshop project that can be made in a 
single evening from materials costing less 
than a dollar. Then they will either get 
to work in a body and construct the ar- 
ticle or else assign the task to one or 
more of their best craftsmen to be made 
at home. The completed article is to be 
sent to the headquarters of the National 
Homeworkshop Guild on or before Feb- 
ruary 1, 1937, for judging. 


The awards will be as follows: 
RO Se a EE TREE $50 
Second prize . 25 
Third prize ...... evra cema creas 15 
Fourth prize . roNatict eee 
Fifth, sixth, and seventh 

0 .... plaques 


Win or lose, the clubs will get a lot of 
fun working out this problem. They will 
develop a number of ideas for unusually 
good projects and will learn a good deal 


ect may be constructed by one, several, or 





about using inexpensive materials to the 
best advantage. When the prize-winning 
designs have been chosen, each will be il- 
lustrated and described in the magazine 
for'the benefit of all readers who like to 
build such projects. In this way the con- 
test will help many more than those who 
actually take part in it. 

“Oh, that’s fine,” you may say, “but 
I'd like to get into the contest itself, not 
merely read about it, and I can’t because 
I don’t belong to a Guild club.” 

In that case, why don’t you join one 
or organize one yourself? If you are in- 
terested in the home workshop, you 
should certainly be a member of the 
Guild. This new contest is just one of 
the many opportunities you are missing, 
because the Guild provides a number of 
free services (see P.S.M., Nov. ’36, p. 69) 
and is constantly expanding its activities. 
Either join a local Guild club if there is 
one in your neighborhood, or organize one 
yourself. Complete information can be 
obtained by using the coupon. 

The rules for the contest are as follows: 

Projects may be of any type, provided 
they can be constructed and fully assem- 
bled by one man within three hours (not 
including the time required for painting 
or varnishing) and cost less than one dol- 
lar for raw materials when purchased 
new. The design must be original—not 
taken from a published source. The proj- 


all the members of the club, but it must 
be entered by the club itself. All proj- 
ects must be shipped, fully prepaid, to the 
National Homeworkshop Guild, 347 
Fourth Avenue, New York, on or before 
February 1, 1937. The judges will be the 
home workshop and technical editors of 
POPULAR SCIENCE MOonrTHLY, and their 
decisions will be final. In case of ties, 
each tying contestant will be awarded the 
prize tied for. A club may submit more 
than one project, if desired, but not more 
than one prize will be awarded to any one 
club. No projects will be returned. 

(See page 96 for news of the Guild 
clubs. ) 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


I don’t want to miss the free services, contests, 
and other opportunities that come to members 
of the Guild. Without cost or obligation, please 
send me complete instructions on how to organize 
a home workshop club in my own neighborhood. 
Include a copy of a model constitution and an 
application blank for a free charter in the 
National Homeworkshop Guild. I am inclosing 
a large (legal size) envelope, self-addressed and 
bearing a three-cent stamp for your use in send- 
ing all this material. 


NAME 
ADDRESS 
Ciry.. 


apace STATE.. 
(Please print very clearly) 
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Tangerman 









ASPARD, typical 
Breton sailor, is 
another pleasing but 
simple whittled figure sim- 
ilar to the now famous Skip- 
per Sam’! (P.S.M., July °35, 
p. 63). He has a jaunty 
cocksureness and a mari- 
ner’s spread-legged stance. 
With slight changes, too, he 
can become a canny Scot 
with a gleam in his eye, lean 
or portly, as you preler 
The drawings, Fig. 1, give 
front, side, and rear views 
of the basic figure. You will 
need a piece of soft, straight- 
grained white pine or bass- 











































wood | by 2 by 5!'4 in. (finished 
size). On the front and left side lay out 
a checkerboard of '4-in. squares, and on 


it carefully copy the figure outlines, 
square by square 

Saw out around the head and shoulders, 
up between the legs, and up the outside 
of the trousers from the cuffs and down 
Irom the elbows, but stop culting about 

in. before the cuts meet, so that the 
waste wood will be held in place to pre- 
serve guide lines until the front cuts are 


made. 
Next cut cross lines in ly in at the 
lower line of the blouse in front in. in 


back, '4 in. at the seat of the pants, and 

in. at the point of the chin (which is 
down 1'4 in. from the top of the head). 
Saw off long, wide, tapering wedges up 


the chest from the blouse bottom, up the Front view of the figure as it appears when 
trousers from the cuffs in front and back complete except for neckerchief and wrinkles 


a oe ee oe —ee ee 
‘ity i» 
inte | 


Iz bases 


Fig. # t 


The drawings, made 
on y-In. Squares for 
easy enlargement, and 
a sketch of the block 
after being sawed out 





USE OUR CONSTRUCTION KITS FOR MAKING CHRISTMAS GIFTS. SEE PAGE 8 





SHARPEN YOUR KNIFE FOR 


Gaspard the Sailor. 


IT’S NO TRICK AT ALL TO WHITTLE 
HIM OUT OF A BLOCK OF WHITE PINE 









Here is Gaspard himself, 
smoking a pipe. At the left 
are two variations of the 
figure and a third block in 
the roughly whittled stage 


and a straight cut to the waist in back 
from the bag in Gaspard’s trousers. Cut 
in horizontally 3g in. below his trouser 
cuff to separate his shoes and pants, then 
finish sawing off the waste wood at the 
sides. This will give you the blank about 
as shown in Fig. 2. 

From here on you'll need a sharp knife, 
a little patience, and plenty of care. 
Sketch the front and back crease lines of 
Gaspard’s pants and his blouse cuffs; 
then chamfer off the corners (don’t cut 
away his sleeves!) and shape up the bot- 
toms of his pants. Form the heels of his 
shoes at the inner back edges of the foot 
blanks. Cut wedges of wood on the in- 
side front and outside back to make him 
toe outward. Round up the shoe fronts 
and cut small notches to simulate the 
meeting of sole and heel. 

Cut four tapered, radiating grooves to 
represent wrinkles at the crotch in front, 
and round up roughly the seat of his 
pants. A horizontal notch across the 
crease on each leg will represent the 
pants-leg wrinkles. 

Sketch the arm outline on each side, or 
lay out a pattern from Fig. 1 on heavy 
paper or light cardboard, cut it out care- 
fully, and use it as a template to trace 
around. Sketch vertical lines 114 in. 
apart in front and back to represent the 
sides of his blouse. Now, with the point 
of the knife, cut in deeply on these lines, 
removing wedges and splitting off small 
sections until the arms stand out sharply 
and clearly from the sides. Chamfer the 
outer edge of Gaspard’s sleeves as you 
did his trousers, except that the cuts 
should be much rougher to represent 
blouse wrinkles. Round up his shoulders 
and the body of his blouse, and the fig- 
ure itself is ready for finishing. 

Before start- (Continued on page 103) 
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ERE is a simple jig 
for drill-press mortis- 
ing that makes it un- 
necessary to do any 

laying out on the work, and ab- 
solute accuracy is assured in 
cutting, since stops automati- 

illy locate the mortise and lim- 

their length. Furthermore, 
the stop slide can be instantly 
eversed for mortising pairs of 
gs, without changing the set- 
up In any way. 

The jig base is a piece of 1 
by 6-in. lumber screwed to the 
egular fence supplied with the 
machine. Counterbore the 
clamp-bolt holes to sink the 
heads flush. The two cleats be- 
eath the base have notches, which act as 
uns for the stop slide. Before screwing 
them on, groove the underside of the base 
to allow passage of the tail stop and its 
clamp screw when mounted on the slide. 
Space the cleats from outside to outside 

jual to the table width, with the same 
ase projection at each end. This is very 
important. Nail or screw to each cleat a 
plywood stop projecting 14 in. below, to 
catch the table edges, thus centering the 
jig as it is put on the drill-press table. 
The slide is a piece 


t 


dressed ] by 2-in. 
wood of any conven- 
nt length. Screw a 


fixed stop to one end, 
using a cardboard shim 
etween the pieces to 
raise the top of the stop 
1 little above the jig 
base. Make a movable 
head stop as shown to 
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Reversible 


Mortising Jig 


Saves Time and Insures Accuracy 








clamp on top of the fixed stop. A similar 
but smaller forked plywood strip serves as 
a tail stop. 

Make two plywood dogs or catches to 
pivot on the jig ends, as in the drawing, 
notching the ends to clasp over nails driv- 
en into the jig. 

To help in centering the jig on the mor- 
tising chisel, square a center line out from 
the fence on the base, and draw lines each 
side, as shown below, to indicate where 
the sides of chisels of various sizes come. 

Place the jig on 
the table, slip the 
forked ‘‘washers’’ 
between the bottom 
of the table and the 
wing nuts, lower the 
chisel, and swivel 
the table to center 
the jig. Next, slide 
the jig forward or 
backward until the 
distance from the 
chisel to the fence 
equals the distance 
of the mortise from 
the face side of the 
work. Lift the stop 
dogs, insert the slide 
from the right end, 





The head stop is 
adjusted the same 


UNDERSIDE 
distance from the GROOVED 3 
chisel as the mor- CLEAR TA 
tise is to be from AND CLA 


the end of the leg 
or any other work 





By lifting each of 
the dogs or catches 
as at left, the slide — - 
can be reversed to 
mortise matching 5 

pieces. The draw- 2 
ings give details SLIDE-AS LONG 
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Once the jig has been correctly set, it is necessary only 
to start mortising and move the piece as far as it will go. 
At the left is shown how the jig is clamped on. Note the 
end stops for centering the device on the drill-press table. 
To remove the jig, the wing nuts are loosened and the two 
long wooden “washers” slipped out of place, freeing the whole 


drop the dogs, and push the fixed head stop 
against its dog. Holding the slide, move 
the head stop until the end is as far from 
the chisel as the mortise is to be from the 
end of the work, and clamp it with the 
wing nut. Finally, adjust the tail stop the 
same distance from its dog as the length 
of the mortise is to be. 

Lay the piece to be mortised on the jig, 
one face down and the other against the 
fence. After adjusting the hold-downs, 
press the end of the piece against the stop 
and move it, together with the slide, to the 
left until the fixed stop prevents further 
motion. Start mortising and move the 
piece until the tail stop engages, when the 
job is done. 

If additional mating pieces for the oth- 
er end of a frame are to be mortised, finish 
the first, lift the dogs, and reverse the 
slide, using the head stop against the left 
end of the jig. This allows the face sides 
to bear against the base and fence again. 
Of course, if table legs are being mortised, 
everything will be gone over with the 
slide reversed. 

If the legs are of the cabriole type, or 
have turned portions larger than the square 
sections, block the squares up with strips 
of wood. Then proceed as previously de- 
scribed. 
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CONSTRUCTED by a student 
to lessen the drudgery of learn- 
ing Latin words and their English 
equivalents, this electric teaching 
device was found so practical that 
several of them have been built. 
The same method could be used 
in memorizing all sorts of facts, o1 
it could be adapted for playing 
various games. 

Two columns of words are typed 
on cards and attached to the board 
as shown. Opposite each word is a 
brass paper fastener, which acts as 
a contact. One electrode is then 
pressed against a contact, and an 
effort is made to touch the other 
electrode to the contact in the ad- 
joining column which is opposite 
the Latin or English equivalent of 
the first word. If this is done cor- 
rectly, a light in the center of the 
the board flashes on. When the 
lists are thoroughly memorized, 
the cards can be exchanged for 
others bearing different words 

To make the device, cut a piece 
of composition board to fit inside 
a shallow cardboard shirt box o1 
any similar box. Make two rows 
of holes for the contacts, spaced 
to correspond to double-spaced 
typewriting, and insert a brass pa 
per fastener in each. Remove th 
coat ol lacque r from the top of 
each fastener with a file and bend 
the halves apart on the other side 
Short lengths of bell wire are car- 
ried haphazardly across from the 9 


a- 
l 
ne 


fasteners in one row to those in 

the other, and the connections are ert | 
nectec 

soldered on the 


Fasten two dry-cell batteries un- 
de r the board with CLIPS as shown, 


and wire them in series with the light and 
two electrodes. The lamp ts the top of an 
old flash light. It is preferable to exchange 


the regular bullseye lens for a red reflect- 
ing warning lens from a bicycle tail lamp. 
The electrodes are pointed pieces of heavy 
(No. 10) copper wire inserted in suitable 


wooden holders, which may be short 


No e SPRITES LG 


One point is touched to the contact along- 
side the English word; the other, to its 
Latin equivalent. Then the light flashes on 





This diagram shows the general method of 


Electric Teacher Helps Memorize 


Two typewritten lists 
are placed on the de- 
vice, and 
to 
various terms correctly 


tries 


Each contact on one side is con- 
in haphazard fashion to a contact 
other side, as indicated at right 


lengths of pencil from which the lead has 
been removed. Use flexible wires for the 
electrode connections 

Fit the completed device in the box to 
make a presentable appearance. In order 
that they may readily be changed, the 
name cards can be held to the front of the 
board with mounting corners such as are 


TEN-CENT MIRRORS AID IN SHOPWORK 


SMALL mirrors, both plane and concave 
are helpful in the shop. Ordinary flat mir- 
rors can be used to locate small objects 
that have dropped into corners by reflect- 


t 
tl light from overhead. 


In 





A concave mirror, such as the complex- 
ion or shaving mirrors sold in ten-cent 
stores, gives an intense beam of light at 
the focus. The focal point of this type of 
mirror—the distance from the mirror at 
which distant objects are brought to a 
sharp focus—is usually about 10 in. This 
makes it ideal for use at the lathe or mill- 
ing machine when resetting the tool or cut- 
ter up to a shoulder or into a thread. In 
such a case, the mirror is mounted on a 
stand so that it can be placed under the 
tool to reflect the light upward. How the 
concave mirror and stand are used when 
filing to a line is illustrated at the left. In 
this way the mechanic can see at all times 
how close he is to the line without bending 
over 

Other uses include the viewing and il- 
luminating of the inside of cylinders, bor- 
ings, internal threads, and similar hard- 
to-get-at places —Howarp C. LINDEMANN. 





EXPERIENCED WHITTLERS PRAISE OUR CONSTRUCTION KITS. SEE PAGE 8. 










the student 
pair off the 







used to fix photographs in albums. 

When the corresponding contacts be- 
come too familiar for the device to be a 
helpful teacher, it is an easy matter to 
take the apparatus out of the box, discon- 
nect the bell wires on one side, and fasten 
them to different contact buttons, making 
a new setup.—CLIFFORD LEESTMA. 





HANDY SPOTTING HAMMER 

SMALL hammers for spotting or ham- 
mering copper, brass, and silver objects 
can be made from round tool steel. The 
two hammers shown were made from 3-in. 
lengths of 5¢-in. diameter tool steel. The 
ends were turned down, and the tip round- 
ed with a file. The eye for the handle was 
formed by drilling two holes and filing out 
the metal. Harden by heating the steel to 
a cherry red and dropping in oil or water. 
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EWING boxes always make weicome 

gifts, especially if they are designed 

with some degree of originality and 
novelty. In the example illustrated above, 
the box itself is constructed in the form 
of a barge or lighter. The sewing materials 
are stowed below deck in the hold, and 
spools of thread, needles, and small acces- 
sories are kept in the deck house, which 
also supports an electric lamp. 

The drawings give all essential details 
of the construction. Nearly all the main 
pieces are made of '4-in. basswood. Glue 
and nail the hull together and place two 

;-in. square strips 1 in. from the top of 





ICE-SKATE PROTECTORS 
To protect the runners of ice skates 
from becoming nicked, obtain two pieces 
1f old auto-tire inflating hose about 1% 


in. longer than the blades. Slit the hose 
up to within 34 in. of one end. Spread the 
hose and draw it on the blade, pulling the 
solid uncut portion snugly up against the 
nose of the runner, and press the hose 
firmly down along the blade. Being quite 
thick and heavy, the hose grips the sides 
of the runner firmly.—FRANK BENTLEY. 
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Here is a novel combination sewing 
box and lamp. The sewing materials 
are kept in the hold; thread and all 
small accessories, in the deck house 


the inner sides to support the deck. The 
opening in the deck begins 1 in. from the 
bow, with a margin of 1% in. on the sides. 
Glue strips 2 by % in. around this open- 
ing, projecting 14 in. above the deck, to 
hold the cover in place. 

To imitate planking, mark lines around 
the hull 34 in. apart with a rule and a 
sharp knife, making the incisions fairly 
deep; then use a chisel to bevel one edge 
under the other. Make the planking 
marks on the deck and house about '3 in. 
apart. 

The supports for the deck house are 
made of 3¢-in. pine, the back support be- 
ing 1'¢ in. from the stern. When cutting 
the doors, allow a 7%-in. margin at the 
base in order to clear the bulwarks, Cel- 
luloid or glass is used for the windows, 
and the curtains are painted on. 

The two compartments of the house 
are separated with a piece of '4-in. pine, 
234 by 3% in., with a hole drilled through 


to take the wiring. In the compartment 


BARGE 
By 
William 


fenton 





on the starboard (right) side, glue a shelf 


for holding small spools of thread. For 
the port side, cut two pieces 17g by 3% 
in, and glue them between the wall and 
the center division. Attach runners and 
make the drawers of !¢-in. balsa, using 
model airplane (cellulose) cement. The 
handles are also '4-in, balsa, cut diamond 
shape. A vertical channel or pocket must 
be cut in the inside of the door as shown 
to fit over these handles. A seat and 
flower box may be built on the stern. 

Both the cover handle and the 1-in. post 
for the lamp are pieces of wood carved 
to represent rope. 

The hull is painted green to the water 
line and white above. The deck is stained 
walnut. The framework of the deck house 
is green; window frames, white; supports 
around house, white; seat, green; flower 
box, red; roof, black; column for lamp 
and cover handle, gold; drawer handles 
and corners of drawers, gold; port run- 
ning light, red; starboard, green. 


TRUING A UNIVERSAL LATHE CHUCK 


A THREE-JAWED universal chuck is one 
of the most convenient tools for the work- 
shop, but very few will hold work abso- 
lutely true. The following method, if 
carefully followed, will grind the jaws 
so accurately that it will be possible to 
remove and replace work in the chuck 
and yet have it run true after each shift. 

Remove the jaws from the chuck 
and clean them with kerosene; then 
clean the scroll thread in the chuck and 
remove any grit or cuttings. Relieve 
the back of the jaws for a length of 
14 in. and a depth of 1/16 in. by grind- 
ing. Except for ap- 
pearance, this oper- 
ation need not be 
done with any great 
accuracy. Replace the 
jaws and grip a washer 
or “hex” nut tightly 
in the relieved part. 


Fasten a pocket oilstone to a boring bar, 


set it at a slight angle so the leading end 
is in contact with the jaws, speed up the 
lathe, and cut very lightly back and forth. 

















The back of each chuck jaw is re- 
lieved slightly as at the left; then 
the truing is done with a pocket 
oilstone fastened to a boring bar 
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Secrets of Constructing an | | t ramo d ern 


PEED and more speed” 2,300, it can readily be seen that the pow- 
is the cry of the modern — er must be conserved by slow-turning pro- 

aeronautical engineer, _ pellers. 
but not the model build- Another factor is lightness. The early 
er. “Give me slowness!” he _ designs weighed about .25 oz. while pres- 
breathlessly demands as he ent models of approximately the same 
watches his ghostlike model fly wing area weigh only .06 oz. Four times 

in the dimness of a silent ar- lighter! 
mory. He talks in terms of two To make a model light and strong 
miles an hour while the enough to take care of rubber motor 
engineer scorns two _ torque and necessary handling, the model 
miles a minute. builder takes advantage of several struc- 
The average speed of _ tural combinations. The spars are made 
an indoor model has _ so that the widest part takes the load. 
dropped from five miles Wherever possible, the wood members are 
an hour in 1927 to’ made of balsa tubing having a wall thick- 
about two at the pres- ness of from 1/32 to 1/64 in. The ribs 
ent time. And the en- of the wing and tail are cambered to ob- 
durance of the flight tain better lift and to take advantage of 
has jumped from three — the fact that a slightly concave section is 

minutes to twenty-four. | stronger than a flat one. 

The chances of break- The balsa wood used on indoor models 
ing a world record are’ must be of the lightest stock obtainable— 
_ —— much better withaslow not more than 5 Ib. a cubic foot. It 
models now weig! >, model because the speed should be cut along specific grain lines to 
as little « x ; ° depends on how fast take advantage of its natural qualities. 
SeeENe ae 86 the propeller is turning, Wood cut parallel with line A-A in the 
ieaiaieaenidaens and since the number’ diagram of a log cross section on page 
minutes at of turns that can be 120 can be easily bent for motor sticks 
a speed of about placed in a rubber mo- and other tubular parts because the tex- 
o> ieee ee tor is limited to about ture is of the same year’s growth and 
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| Indoor Plane 


i How to make featherweight balsa 
| tubing... propellers so thin you can 
read print through them... matched 
wing spars...and microfilm measured 
in hundred-thousandths of an inch 


By FRANK ZAIC 


Editor ot Vodel Ae ronautt 5 Ye ar Be ( i 


therefore very even. All that is needed 
is a hardwood form of slightly smaller 
size than the finished article, around 
which the moistened and outlined balsa 
sheet is shaped and held in place with 
cotton gauze. To hasten evaporation, the 
form is placed in a preheated oven for 
about ten minutes, but be sure that the 
gas is turned off or very low. Remove the 
balsa from the form and cement the seam. 

Sheets cut on line C-C in the log dia- 
gram have laminations of several years’ 
growth and are comparatively stiff. They 
are especially suitable for making cut ribs. 
Such ribs are stiff and keep shape, where- 
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How the wings are made in two sections; methods of bending the tips; and a microfilmtank and hoop 
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Lifting microfilm from the 
surface of a tank of water 
witn a wire hoop. At left: 
Covering a wing with the 
unbelievably thin cellulose 


as bent ribs slowly lose 
their shape. 

The cut marked B-B is 
all-around stock. It can 
be used for spars, tips, 
and other items. 

The simplest method of making tapered 
spars is to taper an entire sheet by sand- 
papering. Gradually edge towards one 
end after every stroke, and also regulate 
the pressure on the sandpaper block— 
light on the high side and hard on the 
tapered portion. Use medium sandpaper 
followed by 10,0 for finishing The spars 
are cut from the tapered sheet by meas- 
uring the width on each end and connect 
ing the points. While cutting, press hard 
against the steel ruler to make sure that 
the wood does not creep. Match the 
spars both by weighing and by holding the 
thick portion on table and suspending a 
weight from the tip as shown. Equal 
weight and bend mean matched spars. 

The wing and tail surfaces are assem- 
bled on a full-sized plan drawn with the 
outside dimensions only. Pins are pushed 
in the baseboard at the points where spars 
and ribs meet to hold the spars to outline. 
Hold the spars against the pins with other 
pins, and also set them at the required 
angle to conform to the rib flow. The 
ribs are cemented to the leading edge first. 
After the cement has set, they are fitted 
and cemented to the rear spar. If the 
wing has an elliptical or other curved 
form, moisten the spars so that they will 
keep shape when removed from jig. 

In the early days it was difficult to 
make curved balsa tips, and 0.01-in. 
round bamboo was used. The weight 
saved by using balsa curves will, however, 
add a few more seconds to the record 
time. The wood strip must be of straight 
grain and cut. Soak it in water until sat- 
urated and bend it over a hot form while 
under steady tension. For circular shapes, 
an electric soldering iron, hot pipes, and 
electric bulbs (Continued on page 120) 
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Six New FURNITURE 





DRESSING TABLE WITH STOOL AND MIRROR 
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as 





royal gift for milady, all three pieces designed in Queen Anne style 


1O PIECE of furniture is likely to please a woman quite so much 


a beautiful dressing table. It should be dainty and graceful, 


its lines should bespeak refinement, and its beauty should impress every- 
one who sees it. The Queen Anne style is particularly appropriate and 
therefore was chosen for the table, stool, and mirror of this group. All 


three pieces have been designed to go together, and as a defi- 
nite indication of this, the shape of the table apron has been 
repeated in the top of the mirror frame. The legs and carving 
on the stool are also similar to those on the table. 

To build the dressing table (Figs. 1 to 8), first make the 
legs. Walnut should be used to be correct, though maple may 
be substituted. The legs are of solid stock, 3 by 3 by 29% 
in. The small blocks at the tops of the cabriole are glued to the 
leg before it is sawed to shape. Prepare a pattern of card- 
board by laying out 1-in. graph squares as shown in Fig. 3. 
Trace this on one side of the leg and saw to shape, saving the 
waste. Tack the waste back on the leg, mark the design on 
the adjacent side of the stock, and finish the sawing. 

The legs should now be dressed and squared at the top to 
2 in. square. To form the lower part of the leg, first shape it 
roughly to an octagon section. This will be a true octagon 
only at the ankle of the leg, where the leg will later become 
round. The sides of the octagon at all other places will not 
be exactly alike because the leg is not to be made perfect'y 
round, though each corner will be rounded considerably. Hold 
the leg up in front of you occasionally as the shaping pro- 
gresses and compare one leg with another so as to get all of 
them alike. 

Next mortise and groove the legs. Most of this work may 
be done on machines if a mortising outfit is available, other- 
wise it must be done by hand. 

Dress the ends and the back. Cut the tongues and fit these 
members to the legs. Lay out a pattern for the front apron, 
as shown in Fig. 7, and make this piece. Fit the joints care- 
fully so as not to split this piece; in fact, it is a good idea 
to fit the joints before cutting the drawer openings. When 
this has been done and the drawer openings cut, the frame 
may be assembled. 

Get out a piece for the upper stretcher, which is dovetailed 
to the tops of the front legs. This may then be fitted and 
glued in place, thus completing the frame. 

Now make and fasten the drawer (Continued on page 107) 
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Working drawings of the dressing table (Figs. 1 to 8), the stool (Figs. 9 to 13), and the mirror (Fig. 14) 
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GOOD BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. 





SEE PAGE 88 POPULAR SCIENCE MONTHLY 

















pany 





PLANS for Home 


SMOKING STAND JIG-SAWED FROM AN ORANGE CRATE 








IVE or ten cents will ‘ 

buy the wood for this ———_— 
jig-sawed smoking stand, 
because it may be made 
from one empty orange 
box or crate. Select a 
box that has at least two 
straight side or bottom 
pieces, free from knots 
and cracks, and fully 
in. thick; and see that 
the end pieces are solid 
wood, not built up. 

Tack together two long 
boards from the _ box, 
plane the edges, and 
square the ends. Now 
lay out the design and 
mark the long slot. At 
the end of the slot drill 
a l%4-in. hole to avoid 


: Only four parts, made as 
_ 45° Sees “= _ a" frss shown at left, are used, 
F and the two standards are 
cut out in one operation 


TV oodworkers 
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splitting, especially if 
the slot is to be cut with 
a knife and straightedge. Separate the 
pieces and refasten them so that one slot 
runs from the top down and the other 
from the bottom up. Drill ™%-in. holes in 
each corner of the four panels and at the 
ends of the six openings between the cross- 
bars. You can then cut the design. 

The top and base are cut from the ends 
of the orange box. The slots in the top 
are only 4'% in. long by '4 in. deep, the 
top of the standards being trimmed to 


fit. In the base the slots 
are 5 in. long and go all 
the way through. 

Sand the assembled 
piece thoroughly. The 
original stand was given 
three coats—a primer, a 
semigloss, and a finishing enamel. The 
diamond, heart, and opposite edges of the 
standard were painted red; the club, 
spade, and other edges of the standard, 


When well sanded and 
finished with enamel, 
the stand does not be- 
tray its humble origin 


black; the crossbars, upper and under 
surfaces of top, and upper side of base, 
white; the edges of top and base, alter- 
nately red and black.—Cuar tes I. HEALY, 


MAGAZINE RACK AND WASTE-PAPER BASKET 







The two pieces, which 
match in design, are 
made as at the right 
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ESIGNED as companion pieces, this 
magazine rack and waste-paper bas- 
ket harmonize with each other. They may 
be made of solid wood throughout, in 


which case it will probably be necessary 
to glue up the stock to obtain the neces- 
sary widths. If available, however, ply- 
wood having a good face veneer of birch 

on both sides and with a hard- 
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Wastebasket 


wood core is recommended. It 
may be stained to match any 
desired finish and is consider- 
ably less expensive than wal- 
nut or mahogany. 


> Only the essential dimen- 
Ly sions are given on the draw- 
t ings, but reference to the list 
‘an of materials at the end of the 
WA article, which gives the over- 

all sizes, will assist you in get- 
() ting out the stock. 





- The partitions of the rack 
should be grooved into the 
sides as shown in detail C and 
fastened with hidden screws. 
This assembly may then be 
placed on the base and scribed 
around with a pencil to insure 
Ps the proper location of the holes 
through which it is secured to 


IS the base with small screws 


from the underside. The feet 
are formed by band-sawing 3- 


Alternative Center in. square blocks from two 
Designs 


sides to the outline shown and 


posed edges to a curve having 


then rounding off the two ex- 
PLAN 

296A : Z 

(Continued on page 108) 
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Washing calcimine from aceilingwith the new 
type of nondripping cellulose sponge and triso- 


phos} te cleaning powder instead of soap 


first Steps in 
... WASH THE 


NSWERING the phone in my lab 


oratories the other day, I recog- 
nized the voice of an old acquaint- 
nce He sounded a bit disturbed 
Why, what’s the matter, Jack l 
asked 


You gave me some advice a few weeks 
ago about enameling my kitchen, dining 
oom, and living room 

Yes, 1 remember 

Well, I bought what you told me to, 
and the paint simply wasn’t any good. | 
put it on two weeks ago and most of it 
isn't dry yet. And I did exactly what you 
said, too.” 

“You're quite sure of that, are you?” 
I returned. “Then why didn’t you wash 
the walls and woodwork with the washing 
powder I specified ? 

He seemed quite taken aback Why, 
how—I mean, what makes you think 


that?” he stammered. “Have you been 
down to the house to look at the job?” 
No, but I can tell without seeing it 
that your kitchen enamel is just about as 
sticky now as at first. Your dining-room 
job is a little better, but not much. The 
living room no doubt looks pretty good 
and has dried prope rlv How about it?” 
Man, you must have X-ray eyes to 
tell me that much over the phone. To tell 
the truth, Mr. Waring, I didn’t wash the 
walls. 1 thought you were being a bit 
technical. It looked like an awful job, and 
[ thought the enamel would cover it.” 











One recently developed and unusually efficient 
cleaner is mixed with cold water to form a thin 
paste and applied with an old, wide paintbrush 





To avoid dust and insure speedier and cleaner 
work the sanding is done wet whenever possible 
with waterproof sandpaper, in this case No. 0 


NSIDE PAINTING 


WALLS FROM THI 


By Ralph G. Waring 


“Well, if it looked that bad, all the 
more reason why it should have been 
washed with a trisodium-phosphate wash- 
ing powder in the first place. Now you 
really do have a job of washing on your 
hands. Mix two parts of turpentine sub- 
stitute and one part of pure turpentine 
and use it to wet the sticky enamel. Let 
it soak about five minutes, then take num- 
ber two steel wool to loosen it from the 
walls and trim. Next, wipe down with 
old rags, and finally wash clean with fresh 
turpentine. You had better use a good 
grade of rubbing brush to help you on 
any molded parts of the trim. Let dry 
about a week and then re-enamel over 
one coat of undercoater. You wouldn't 
have had to buy any undercoater if you 
had washed the trim and walls properly 
in the first place. By the way, Jack, be 
sure not to smoke during this job, and see 
that you and your wife ‘eat out’ the day 
you wash the kitchen. You don't want 
to burn up the house. Of course, I know 
that you are ‘burnt up’ anyway, as the 
kids would say, but I don’t see any other 
way out of it.” 

What had happened in this case was 
that the film of cooking smoke and grease 
on the kitchen surfaces, while barely dis- 
cernible, had still been sufficient to com- 
bine with the enamel and stop the drying 





BOTTOM UP 


process entirely. The dining room natural- 
ly had less of the film, but enough to 
slow up the drying from four hours to 
about three weeks. There was nothing the 
matter with the enamel. 

All this brings us to the important sub- 
ject of washing materials, equipment, and 
methods. 

One of the most practical washing mate- 
rials in recent use consists of a slightly 
yellowish flour or meal, similar to wall- 
paper paste flour. When mixed with cold 
water to form a thin paste that will not 
quite drip from the brush, it is one of the 
fastest working cleansers. It is easy to 
wash off, takes all the dirt with it, does 
not affect the gloss except for an hour or 
two, and does not injure hands, brush 
bristles, or paint or varnish films in any 
way. In addition, it has no odor and does 
not leave any film on a properly rinsed 
surface. 

The last-mentioned condition must be 
considered, for while some soaps do a 
good cleaning job, they leave an insolu- 
ble soap film on the work, especially in 
regions with so-called “hard” water. This 
film has frequently proved to be a real 
trouble maker after the new coatings have 
been applied, and peeling and flaking have 
started in a year or less. It happens most 
often when ordinary laundry soap is used 
to wash plaster walls. The insoluble film 
left behind is almost a guarantee that the 
paint will peel later.( Continued on page 105) 
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HOW TO WIND A 


Step-Down 


“[Lransformer 


ELECTROPLATING 


FOR 


AND OTHER PURPOSES 
By Kendall Ford 


NE excellent way to adapt ordi- 

nary 110-volt alternating cur- 

rent for electroplating, which 

requires low-voltage direct cur- 
rent, is to use a homemade step-down 
transformer in conjunction with a récti- 
fier, as explained last month (P. S. M., 
Nov. ’36, p. 62). 

The transformer shown in the accom- 
panying illustrations was especially de- 
signed to operate in conjunction with an 
electrolytic rectifier in a circuit such as 
that marked Fig. 4 in the previous article, 
but with slight changes it may be used 
with a discarded radio battery charging 
rectifier. It is also a good general utility 
transformer for ordinary purposes be- 
cause it has a range of from 2 to 20 volts 
in 2-volt steps. 

For use with an electrolytic rectifier, a 
transformer should have two secondary 
windings, each delivering 6, 8, and 10 
volts. This makes it possible to adjust 
the voltage over an extremely wide range 
with a single rheostat. 

The first operation in building the trans- 
former is to cut a sufficient number of 
transformer laminations to make a stack 
of each size 214 in. high when pressed 
tightly together. Suitable laminations can 
usually be obtained from burnt-out trans- 
formers, but if these are not obtainable, 
No. 26 gauge stove pipe iron may be sub- 
stituted. Drive a number of nails into a 
board to make a form for stacking the 
transformer core, and place a strip of 
tape across each end to hold the lamina- 





_———————————————————— 


Core laminations, winding form for the primary coil, a sketch showing 


tions temporarily in place, 
as illustrated in a photo- 
graph. The nail form 
should be 47% in. long. Be- 
gin stacking the core sec- 
tions by placing one of the 
longer laminations against 
one end of the form, and 
another long lamination 
against the opposite end of 
the form. Continue to stack 
the long core laminations 
alternately until half of the 
total number is used. 
Secure the two strips of 
tape around the assembled 
core section and carefully 
remove it from the stack- 
ing form. Place the core 
section in a vise with about 
1 in. of the solid portion of 
the core extending beyond 
the vise and wrap this sol- 
id portion tightly with fric- 
tion tape. Continue tomove 
outward from the vise and 
tape about 34 in. at a time 
until the whole solid por- 
tion of the core section is 
taped. Wrap a second lay- 
er of tape around the core 
section and coat with shel- 
lac. Proceed with the re- 
maining long laminations 
as above, making two 
taped sections in all. 
(Continued on page 92) 


how secondary leads are brought out, and method of mounting the whole 
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The method of stacking the laminations is shown in the oval. 
They are bound with tape before being removed from the form 
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A taped section of 
the transformer core 
appears above. On 
this the secondary 
winding is. started 
as shown at the right 





The primary, which calls 
for 550 turns, is quickly 
wound on a form by the 
method illustrated above 









When removed from the form, 
the winding is covered with 
shellac or melted parafhn 
and bound, as at the left, 
with cotton or friction tape 





























GIFT (QSRAFTIVORK to Keep 


OW to weave a hand bag of the Put the end of the first loop on one 
type shown in the accompanying — side through the first loop on the other 
illustrations is a trick taught me _ side, then alternate, and continue until the 
by an old Indian. Two pieces of sheep- _ bag is all woven. This is much easier to do 
skin of any desired color are required, than explain, but a study of the illustra- : 
each 6 by 16 in.; also a piece of the same _ tions should make the process clear, espe- 
leather 3 by 18 in., and two strips 3/16 by cially after you actually have the two 
12 in. for lacing. pieces in your hands. When the weaving is 
Fold the two large pieces, suéde side finished, lace up the sides and tie the 
out, and cut as shown in the drawing that laces on the inside so that the knots will 
vives the pattern. Then, with a pair of not show. 
sheers, cut the double thickness evenly in- The bag should be lined with a suitable 
to !2-in. strips. This done, lay one piece cloth lining, and if desired a 5-in. slide 





















































across the other, with the strips of one fastener may be added; however, to carry 
crossing the strips of the other, and be- out the Indian idea, the sheepskin strap 
gin weaving. is more appropriate—D. HUTCHINSON. 


ee ee PUNCH FOR 
STRAP HANDLE ~ LACING 
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CUT THROUGH 
BOTH THICKNESSES 
OF LEATHER ec 





Alt igh it appears to be skillfully 


w en trom a number of strips, the Dag 


rot ~ the poate Tari pone gh ocemed er , a 
NOVEL PUPPY PIPE REST ¥ 
SAWED FROM SCRAPS 








e@ DRIER FOR SILK STOCKINGS ( 


A DRIER for silk stockings of the 
type shown at the right is a 
useful gift that is very easy to make, 
yet certain to please any woman. It 
provides a better method of drying 
stockings than draping them over a 
radiator. 

Take a scrap piece of 1%4-in. board 
and finish it to approximately the 
size indicated in the drawing. Do 
not make it any shorter than 8 in. 
or the stockings will be too crowded 
to dry quickly. Glue on four spring 
clothespins as shown, using water- 
Then lay out the base proof casein glue. Be sure the pins 
and cut it from in. are evenly spaced and are on straight. 
material. Sand the two fter the glue is dry, apply a good 
! The pipe is grade of spar varnish. If a fancy 


\ \TERIALS for 
4 this colortul little 
pipe rest, with its faith- 
ful puppy guarding your 
favorite brier, can be 
found in almost any 
scrap box First enlarge 
the pattern tor the dog 
to the proper size, trans- 
fer the design to a piece 
ol i-in. thick wood, 
and jig-saw it to shape. 





pieces thoroughly and 
Stocking drier made from 
































‘ : TT . . + . 
ten the puppy in place wit! s desire ‘SIg r be , 
n pupp plac ith *| touch is desired, a design may be four apring clothespins and 
glue and brads \pply a < painted on with oil paints or enam- a piece of 1%4-in. thick wood 
coat of flat paint or prepared | els before varnish- T 
namel undercoat to the en- 71 ing, or even ordinary a —cCREW I 1. nnn ee 
, | « =... x - 
ti ( then low water color may be ’ ’ ’ ' : 
either the color scheme used and the varnish pi Ley (Be i=-s- | } 
shown or the one noted on quickly flowed ove Saat - lot" a 
the drawing. If you pretet the painted parts | es = | . [. 
you can use other colors, after they are dry. | i. 
Two coats of each are de- ! Two small screw t 3 Thy ny F 
om +} ; : ( 
sIrabie O give a smootn eves are inserted in ! 
brilliant finish. Sandpaper the top so the dryer w f ‘a gl ‘ 
. ‘ 4 aterproo casein ue SS 
the first coat of enamel may be suspended.— _¢ na a a sheet Bs SS 
er "ep 6 BASE 2" THICh puppy 4" THick (wat P 7 . astens the clothespins = == a. & 
ity \ (Al SORENSEN (GRA EEN WITH BLACK MARKIN Harry N. BECKER. securely to the support Zr 
D. 
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dour Home Workshop Humming 


HARDWOOD BUCKLES AND BUTTONS 


ACCESSORIES FOR 
SPORTS WEAR 












Go 7 Fe {(e—— 


tne OF CUT 


FRONT 
Fig.© 





ITH the current fad 

for home-knitted sports 
wear in full swing, it be- 
hooves the home workshop 
enthusiast to adorn milady’s 
costume with such essential 
accessories as buckles and 
buttons. Various woods and 
designs may be used, and a 
few that have met with pop- 
ular approval are illustrat- 
ed. Gumwood was found 
satisfactory by the author 
because of its toughness 





and workability. A piece 34 by 214 


> 





aga a Arn a ag Nl A variety of attrac- 
4) - . } ML tive wooden buckles, 

| Z iF s | ot buttons, a, orna- 

{ ei ail ments may be cut 

- ] WA i VV: from hardwood as 

- al shown in the draw- 

Fig. 3 ings at the left. 


These fine - looking 
accessories are par- 
ticularly appropriate 
when used with home- 
knitted sports wear 








in. by 


3 ft. is ample for several buckles, and the 


left-over scraps may be made into but- 


tons, pins, and ornaments. 


For a buckle, two segments of 


are drawn about 5/16 in. apart 


the section and square off the 


about 434 
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BEND ON 


DOTTED LINE 
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circles 
on the 
edge of the wood from a center 8 in. away 
(Fig. 1). On a band or jig saw, cut out 
ends to 
in. long. The sanding may be 
done by hand or on disk and drum sand- 





BLANK FOR SCROLL 


Only two pieces of sheet 
brass cut to these shapes 
are needed for making the 
distinctive holder shown 
in the photo. The scroll 
serves as a light spring 


ers. Next, decide on the design, preferably 
after consulting the girl friend. If the 
hinge-and-pin type buckle is decided up- 
on, drill the vertical holes for the pins and 
belt-fastening dowels before any cuts are 
made. Make all cuts with a jig or coping 
saw, and use a very thin fret or puzzle 
blade. Round off the ends (Fig. 2) so that 

















the hinge will swing freely in its position. 

The hinge pin may be turned on a lathe 
from wood, or metal pins from small cab- 
inet hinges may be used. The pin should 
be a fairly loose fit. In Fig. 2 a miniature 
belaying pin is used for the hinge. A small 
piece of watch chain may be added be- 
tween pin and anchor; it improves the ap- 
pearance and prevents the loss of the pin. 

The buckle in Fig. 4 has a hasp-and- 
hook fastener, which allows a slightly 
thinner buckle than is possible when us- 
ing a pin. The detail drawing shows how 
the hasp and (Continued on page 109) 


SCROLL-TYPE BRASS CIGARETTE HOLDER 


ESIGNED like a modern scroll-type book 

end, this decorative holder for a pack of cig- 
arettes and a book of matches is made from two 
pieces of fairly heavy sheet brass cut to the 
shapes shown in the diagrams. 

After the blanks have been prepared, lay each 
piece on an anvil or other metal surface and use 
a ball-peen hammer to mark the outside with 
more or less uniform indentations. Then hold 
the tapering end of the larger piece over a length 
of iron pipe gripped in a vise and hammer it in- 
to the desired scroll shape. Bend the large end 
along the dotted lines in the draw- 
ing to form a pocket for a package 
of cigarettes. Adjust the tension of 
the scroll part so that it presses 
firmly against the package without 
squeezing it. 

After bending the smaller piece, 
drill four holes in it and solder it in 
place as shown in one of the photo- 
graphs. The holes simplify the job 
of soldering and hold the two parts 
together as if they were riveted. File 


off any excess solder, then clean the hold- 
er with steel wool or by scratch brushing, 
and finish with a thin, clear lacquer. 





Soldering is made easier by the four holes 


















































Our Readers Pass Along Six Kinks 
That Have Helped Them to Keep 


Automobiles in 


Their 


Portable Car-Washing Kit 
Made from Large Oil Can 


‘ROM an ordinary five-gallon oil can, you can 
make a handy car-washing pail. Altered with 

a pair of tin snips, as shown at the right, it not 
only supplies a large container for water, but a 


convenient shelf, at just the right height, for 
brushes, chamois, cloths, and polishing equip- 
ment. The strong handle on the top of the can 
allows it to be moved from place to place 
easily. If desired, several coats of enamel 
can be applied to the outside of the can.— 
W. H 





After 


e cap 


scraping the crack, 
is coated with oil 


Heater for Lacquer Jobs 


[To MAKE it possible to touch up the 
finish on my car during the winter when 
unheated is so cold that lac- 
will not flow freely, I devised a sim- 
surface heater. Consisting of an as- 
bestos-backed frame supporting several 
heating-element wire, the heater 
held against the underside of the spot to 
be finished, warms the metal just enough 
to make the cold lacquer flow so that it 
can be brushed on the surface easily and 
enly.—M. G. : 
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Repairing a Cracked Distributor Cap 


distributor 
cap causes a short circuit and 
stops your car on the road, an 
emergency repair can be made 
with oil and a knife or a screw 
driver. After scraping the crack 
clean, hold the cap upside down 
and squirt in enough oil to cover 


WHEN a cracked 


the inside with a thin film. Then 
turn the cap right side up and 
drain off the excess. When tre- 


placed, the cap will hold up for 
quite a few miles.—R. R. K. 





Castor Oil Sleetproofs Car's Windshield 


~ 
es 


Castor oil applied with a 
handy homemade applicator will 
keep your windshield clear of 


frost and sleet during winter 





actA: 

















storms. The applicator is made 
by forcing a tight -oll of flan- 
nel or felt into a small screw- 
cap can or jar, as illustrated, 
and saturatiag it with the oil. 
The screw cap will protect the 
top of the cloth and prevent the 
oil from leaking out when the 
application is stored.—A. H. W. 












hort Cuts for Car Owners 
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Improvised 
Hammer for 


Fender Work 


A soFT-FACED hammer for use in mak- 
ing fender and body repairs can be im- 
provised easily by supplying an ordinary 
hammer with a rubber head cover made 
from a short length of garden hose. Sim- 
ply cut a hole in-the hose, supply two slits 
each side of the hole, as shown, and 
stretch it over the hammerhead. The 
elasticity of the hose will hold the cover 
in place.—H, A. 











IW ax Silences Door Hinges 

SQUEAKING Car- 
door hinges that do 
not react to ordi- 
nary oil can gen- 
erally be silenced 
effectively by lub- 
ricating the pins 
with liquid paraf- 
fin. The writer 
solved the problem of applying the paraf- 
fin in liquid form by partially filling an old 
squirt can with the melted wax and allowing 
it to cool. When it is to be used, the can 
is simply heated on a gas stove.-—W.C.W. 
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DEEP INTO THE WOODS. 
No luxuries here, as “Herb” 
Welch — famous Maine 
Guide—makes noon camp. 
Hearty outdoor appetites 
welcome the sense of diges- 
tive well-being that smok- 
ing Camels encourages. As 
“Herb” says: “I've lived on 
dried meat and I’ve dined 
on the best—but no matter 
what I’m eating, it always 
tastes better and digests bet- 
ter when I smoke Camels.” 





WHEREVER... 

WHATEVER... 

WHENEVER 
YOU EAT= 


Smoking Camels encourages a proper flow of digestive 


fluids ...increases alkalinity... brings a sense of well-being 


OUeat over athousand meals creases. You enjoy your food— 

a year! Food is varied. Place and have a feeling of ease and 
and time often differ. Yet, thanks contentment after eating. Meal- 
to Camels, youcanhelpdigestion time or anytime—make it Camels 
meet these changing conditions —fordigestion’s sake, forCamel’s 
easily. Smoking Camels speeds invigorating “lift,” for mildness 
up the flow of digestive fluids. and fine flavor. Camels do not 
Tension eases. Alkalinity in- get on your nerves. 

me 


Camels are made from finer, 
MORE EXPENSIVE TOBACCOS 


---Turkish and Domestic... ROUTES 100 TRAINS A DAY. GLIDER CHAMPION. Mrs. D. 
than any other popular brand. H. M. Wright, train director, Holderman says: “A few Camels, 
says: “I smoke Camels and I = and I eat with relish and feel 
can count on good digestion.” cheery and at ease afterward.” 


Copyright, 1936, R. J. Reynolds Tobacco Company 






















PLANNING...LIGHTING...TAKING 





Your Christmas Movies 





_* a wt 


across a moonlit winter landscape, 





ACK MANGARD is an enthusiastic 
movie fan, so I was not at all sur- 
prised one night when I approached 
his house to see dazzling dis- 
play of light streaming from his 
dining-room windows. 

“Going in for animated fairy tales for 
the children, eh?” I remarked as I sur- 
veyed the havoc he had created with the 
usual arrangement of the dining-room fur- 
niture. The table was shoved over 
against the wall. Chairs were every which 
way. The stepladder had been dragged 
up from the cellar to serve as a high 
prop. With the aid of some old cloths, a 
liberal supply of cotton, cardboard, flour, 
and various odds and ends, Mangard had 
built quite a neat miniature winter scene, 
complete with a gray sky and an oversize, 
electric -lighted moon. 

“Nothing of the kind,” he an- 
swered, turning away from. the 
finder of his movie camera through 
which he had been inspecting his 4 
miniature set-up 
main opening title of the Christmas 4 
movie I’m going to shoot this year. 


Filming an animated title for a Christmas movie. 
and on the screen the effect is as shown at right 





“This will be the ||» 





















A toy tractor draws the letters 


with the surface of the table. 

“You're just in time to help 
me work this,’ he went on. 
“I’m going to fade in on this scene 
by opening the diaphragm to the 
proper stop, and I'll hold it for 
about three seconds. When I give 
the word, you start the tractor with 
this lever and crawl in front of the 
table to the other side, keeping low 
enough so you won't get in the 
picture. Then you can stop the 
tractor at the pencil mark. I'll 
keep the camera running for three 
seconds on the letters and then fade 
out by closing the diaphragm again.” 

The tractor moved so slowly that 
there was plenty of time to get over 
to stop it. While it was crawling 
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E l 
; D ||—» SUN- > 


LIGHT 
o 
—> 








al 
Here’s how it works.” 

He stepped into another room L 
and came back with a toy tractor 
and a row of wooden letters glued r 
to a thin strip of cardboard so that 


they read, 


He placed the tractor, with the s 
string of wooden letters hooked to 
it, on a leaf of the table, which ¥ 


was balanced precariously on books 


plac ed on the arms of one’of the din- i 


CHRISTMAS 1930.” © 


MOVIE 
CAMERA | 
F 


9.4 Fig. 2 


Threediagramsshow- 
ing ways to light a 
Christmas-tree scene. 
At the right is re- 
‘ produced the scenario 
Mangard wrote, which 
is packed with ideas 
you can use yourself 








ing-room chairs so that it was level 


By 
FREDERICK D. RYDER, JR. 







ing merrily, it struck me that if Mangard 


opening title of a movie he had not yet 
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WHA? SCENES TO SHOOT 


1. Animated title, miniature winter scene with toy tractor 
dragging in letters spelling CHRISTMAS, 1936. 


* Ze Close-up of Billy's hand writing "Dear Santa." 
3. Medium shot of Billy and Emily writing Chrietmas letters. 
4. Close-up of Emily writing Santa letter. 


- Se Billy and Emily giving letters to postman. (Note: Speak to 


postman about this day before. 
6. Medium shot of father sneaking in Christmas packages, 
7. Mother wrapping Christmas packages. 
8 Subtitle, CHRISTMAS EVE. 
9. Children hanging up stockings. 


10. Mother reading the poem beginning "'T was the night before 
Christmas," to children grouped around her in night clothes. 


11. Close-up, over mother's shoulder, of first page of above. 
12. Father bringing in Christmas tree. 


13, Several close-ups from different angles showing hands 
decorating Chfistmas tree. 


14. Subtitle, THE GREAT DAY BEGINS. 
15. Close-up of clock with hands set at six o'clock. 


16. Children getting up and running out of room. 





17. Children investigating tents of stocking 


18. Ae many'shote as desired of children opening Christmas 
presents around base of tree. 


19. Mother putting finishing tonches on dinner-table decorations. 


20. Quests or relatives arriving for Christmas dinner. (Note: Cut 
in gabtitles naming each one. 


21. Close-up of Christmas turkey being pulled out of oven. 
22. Views from different angles of group at Christmas dinner table. 


23, Close-ups of Billy and Bmily tucked in bed for the night, 


each with « Christmas toy. 


24. Subtitle, THE EMD OF A PERFECT CHRISTMAS. 
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along and the movie camera was_ buzz- 
was going to so much trouble to film the 


taken, then undoubtedly he’d planned the 
rest of the shots for a real Christmas 
movie story. This proved to be the truth, 
and for the benefit of other movie fans his 
list of shots is reproduced on this page. 

For a variety of good reasons, the 
Christmas season (Continued on page 84) 













MONTHLY 








WIZARD picture taker outdoors—but how 
do you rate indoors, at night? Faster films, 
improved lighting open a new and exciting 
field to your skill. There’s an endless variety to 
indoor picture opportunities. 

Night pictures can be made with your pres- 
ent camera if it can be set for “time”; and if it 
boasts an /.6.3 or faster lens, night svapshots are 
easily possible. Just load with Kodak “SS” or 
Kodak Verichrome Film and use Mazda Photo- 
flood or Photoflash lamps. 

No special skill or experience is necessary— 
anyone who can use a camera outdoors can 
now take pictures of the important side of life 
that’s lived after dark—indoors. 








KODAKS stay up “ate now 


It’s easy to take 
pictures AT NIGHT 
































FREE BOOKLET 


First get the FREE booklet 
on Night Pictures at your 
dealer’s... then you’re ready 
to shoot. It explains every- 
thing about pictures at night 
... which film to use... howto : 
set your camera... suggests ¥ S ah. 
a variety of picture oppor- A , : 
tunities ... Eastman Kodak «uy wi 
Company, Rochester, N. Y. Ve \" 









nothing but 
the film in 

the familiar 
yellow box. 
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AMAZING 
VALUE 
Fine for 


Christmas 


a, 
W 


Famous 
“Yankee” 
quality! Same 
as high - speed 
“Yankee” Spiral 
Screw-driver used 
for half a century 





by mechanics the 
world around. Now 
made ‘““Handyman”’ 
because of its 


the 


size; 
many home uses, 
time it saves, and the skillit puts into the | ‘ 
user’s hands — man, woman or boy. 


Long has it been said that ““Yankee’”’ 


er 
penne leoy s 





scenes Will 


HOW TO TAKE YOUR CHRISTMAS MOVIES 


(Continued from page 82) 


provides ideal material for making a connected 
home movie story. It is a joyous occasion 
when the children, who are natural movie 
subjects, are sure to be wearing pleasant ex- 
pressions; and it usually provides long-sought 
opportunities to take movies of members of 
the family who come visiting from a distance. 

Studying Mangard’s scenario from this point 
of view, you will see that it provides for re- 
cording virtually every high spot in the Christ- 
mas doings. Furthermore, if you allow the 
usual average of four feet of film (ten seconds 
running time) for each scene, you will see that 
it is possible to take this whole scenario on 
only a hundred feet of film. At the same time, 
without altering the scenario in any way, you 
can increase the footage to any reasonable 
degree merely by taking more medium and 


CHRISTMAS 
EVE 





Some simple design copied from a Christmas 
card may be used to decorate the subtitles 


close-up shots of the children at play with 
their new toys (scene 18) and add increased 
footage of the relatives and friends (scene 20). 

Naturally you must adapt the scenario both 
in length and selection of scenes to your own 
particular requirements. 

Another equally important point to bear in 
mind is that ail the scenes listed in your own 
version of a Christmas scenario need not be 
taken in the order given, nor is it even 
necessary to shoot them all during the actual 
vent. In fact, you will probably find it worth 
while to split the scenes into two lists, one of 
which must necessarily be shot during the 


actual activities and the other listing the build- 


up or atmosphere shots that can be taken at 


Tools Make Better Mechanics. | your convenience a few days before or after 
; Christmas 

No. 33-H. Only $1.00, at your dealer 5 Take the first eleven scenes of this sce- 

e nario, for instance. You can shoot the minia- 

ture winter scene that forms the main title a 

BORES HOLES, too, for small screws long while ahead of time, just as Mangard did. 


And each of the next ten scenes can be posed 


or other purposes around the home, when you have time for it. Scene 7 can be 

Ask dealer for “Yankee” Chuck and 3 | put over with the aid of some empty boxes 
; . we ‘ ai " and Christmas wrappings 

Drills, to fit‘ Yankee” Handyman Screw- Scenes 12. 13. cal i ae ee Se 

driver. Sold separately, 39¢ set. clusive, must, of course, be taken on Christmas 

, day, but scenes 10 and 23 can conveniently be 

, done together a few days after Christmas. 


f-i »¢ ? —— _ \fter taking the close-ups of the two children 

- i “ apparently asleep with their Christmas toys, 

UV /f£ “€ > ies ? e latter can be removed, the camera moved 

4 F eZ a= back, and the children instructed to get up 
, . 1e st as : 

Fit in Place of Blade Yankee’ Chuck & 3 Drills a. = ee ee ee a 

INTRODUCTORY OFFER____._ You will find that the children will be very 

valent willing little actors in repeating for you any- 

North Bros. Mfg. Co., Philadelphia, U. S. A. thing they have done in connection with 

NEW TOOL! If not at dealer's, send Christmas 

ET, $1 with this coupon. Receive post- Don’t be stingy with close-ups. If, for ex- 

44 rn TZ, tw that drives | exc bneng amy le, Billy gets a new mechanical toy for 

wai we ey sae Ae ' : Christmas, be sure to take close-up of the 

bey / ; 7 toy in action as well as a more distant shot of 

nkee’’ Tool Book, included FREE him playing with it. This applies with equal 

force to Emily’s new doll. Aside from the 

Nem fact that they add realism to the picture, such 


| go over big with your own children. 





Photographing the close-ups of the children 
writing their letters to Santa Claus will not 
prove a stumbling block if you see that they 
are supplied with extra soft black pencils and 
you tell them to write big and heavy because 
Santa is getting kind of old now and doesn’t 
like to use his specs! 

Lighting the scenes for your Christmas 
movies is easier than lighting ordinary indoor 
work in many cases, if you have daylight to 
help you. This is particularly true if the 
Christmas tree is placed in one corner of the 
sun parlor, as is often the practice. Indeed, 
the normal daylight, if the weather is fine, 
may be adequate for movie taking. No matter 
how bright the daylight may be, however, you 
will get better results by the intelligent use of 
photoflood bulbs to supplement the dav-‘ght. 
They will serve to brighten what wou'd other- 
wise be harsh shadows and prevent that soot- 
and-whitewash effect so often obtained when 
you take indoor shots with sunlight streaming 
in the windows. 

Do not be misled by the apparent bri'liance 
of the Christmas-tree lighting itself. Even if 
you have two strings of the usual series-con- 
nected Christmas-tree bulbs, the total light 
from all sixteen bulbs doesn’t amount to a 
row of pins from a movie-taking standpoint. 
All they can do is to add some interesting 
points of light and perhaps to lighten a trifle 
the dense shadows that would otherwise ap- 
pear in the tree itself. 

Now let us consider a few problems of 
lighting. First, suppose the tree is in an outer 
corner of the sun parlor so that no matter 
from what angle you shoot, a window or two 
will appear in the picture space. If sunlight is 
streaming in through one row of windows, 
use not less than four photoflood bulbs in 
reflectors so placed that they are on the op- 
posite side of the subject. By shooting parallel 
to the line of windows through which the 
the sunlight is coming indicated in the 
diagram marked Fig. 1, you will get an ex- 
cellent plain lighting effect with the sunlight 
forming the main light and the photofloods 
breaking up the shadows. Under such con- 
light coming from the windows 


as 


ditions, the 
directly in front of the lens will cause no 
trouble, and in most cases you will get a 


pleasant outdoor view through the windows. 

Taking another possible camera position as 
shown in Fig. 2, with the photoflood lights on 
either side of the camera, you will get some 
fine back-lighted effects that will prove 
pecially effective with children or grown-ups 
having fairly light hair. 

If you are not in (Cont 102) 
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Try some snapshots indoors or at night with your camera. 


It’s fun. And it’s easy... thanks to G-E MAZDA Photoflood lamps. 


These bulbs provide picture-taking light from the sockets of your 


bridge or table lamps. And they’re good for dozens of pictures. 


Shoot some indoor pictures of your Thanksgiving. Or get that 
birthday celebration. The sooner you begin to snap pictures at 
night the more fun you will have. Your druggist or camera 
dealer can supply you with lamps. To be sure of dependable 
light, look for the mark e) on the end of Photoflood lamps... 
and on the disk inside Photoflash lamps. 


_— Ask your dealer for a copy of ‘How to take snapshots at night.”’ Gives 
7 


ri wn 


simple, easy-to-follow directions and helpful hints. Or write General 


Electric Company, Department 166, Nela Park, Cleveland, Ohio. 


GENERAL @@ ELECTRIC 
MAZDA PHOTO LAMPS 


“FOR 
PICTURES / 
AT NIGHT / 


TO BE SURE OF DEPENDABLE LIGHT FOR PICTURE-TAKING, LOOK FOR THE MARK ‘% WHEN YOU BUY. 
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HERE’S WHAT YOU 
NEED TO TAKE THEM 


a J 4 
ae Bs 
ca 4 






Fast lens cameras —F/6.3 or 

faster—""SS” pan film and G-E 

MAZDA Photoflood lamps 
No. 1. 25 cents list. 


Any camera that can be set for 

time, G-E MAZDA Photo/lash 

lamps. Each lamp gets one 
picture. 15 cents list. 





Inexpensive folding cameras, 

(F/8) “SS” pan film and G-E 

MAZDA Phoroflood lamps 
No. 2. 50 cents list. 


































New, Low-Priced 





BLACK & DECKER ‘our DOG-BED Designs 


DRILLS 


Modern Tools Every Shop Needs 
—at Prices Every Shop Can Afford 


yur mor 


‘f 


The B & D \-inch Junior Drill is a handy tool 
which makes quick work of a thousand and one 
light drilling jobs around every shop. Drives twist 
drills for drilling up to !4’’ holes in metal; augers 
for drilling up to '4"’ holes in wood. Also drives 
light wheels for grinding, buffing 
Universal Motor operates on A. C. 
$19.50. 


950 





polishing, etc. 
or D. C. Only 







The B&D %” 
Junior is the most 
popular size drill 
for any shop. It 
handles more jobs and drives more 

any other size drill. Drives twist drills for drilling 
up to 4” in metal; augers for drilling up to 
1’ holes in wood; also drives B & D Hole Saws for 
cutting clean, round holes from 4” to 3}9’’ dia 
meter in any material a hacksaw will cut. 
Black & Decker quality throughout. Universal 
motor. $35.00. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


I 


accessories than 


holes 









MAIL THE COUPON ' 
TODAY for Black & % os 
Decker Catalog and - 


t dealer 
where you can see the 
B & D Junior Drills and 
other B & D Tools. 


name of neares 








MAIL FOR FREE CATALOG 


THE BLACK & DECKER MFG. CO., 
812 Pennsylvania Ave., Towson, Md. 


Please send Free Catalog showing Junior 
Drills and other tools, and address of nearest 
B & D dealer 


Occupation. 


Address — 


. 
| Name 


Real | 





One resembles a miniature 

vered wagon and another 

pon into a neat-looking 
footstool 


By HI SIBLEY 


VERY dog likes a bed that is soft 
and roomy, and one that protects 
him from drafts. Four designs are 

shown in the accompanying drawings, the 
most colorful being the “canine covered 
wagon,” which, with its bright cushion 
and gayly figured hood, makes an un- 
usually attractive piece beside a fireplace. 
The box is constructed of 34-in. pine 
and oo be finished in the natural 
wood. Note that the front and back mem- 
bers are e vertical, only the sides being on 
an angle. The wheels are cut from solid 
wood, and the wooden axle is set flush 
with the floor. Three-cornered cleats reén- 
force the structure, and the bent iron 
supports for the hood are inserted in holes 
bored about 3 in. deep. Each end of the 
hood is made with a wide hem through 
which a cord is passed and drawn tight. 
Below the covered wagon are _illus- 
trated two very simple dog beds, which 
given an attractive finish. with 
Each of these beds is raised 2 or 
(with the cushion) above the floor 
out of drafts. 
The fourth design is for a footstool that 


can be 
paint. 
3 in 

so as to be 


hides a comfortable dog bed. A small 
concealed latch holds the cover in the 
open position, where is forms a protective 
hood against drafts. The lid should be 


padded and upholstered. 
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640 THRILLING SCIENTIFIC SECRETS 






ARE AT YOUR FINGER TIPS 


WHEN YOU OWN A NEW GILBERT CHEMISTRY SET 






See 
Hidden 
Wonders 


The powerful 
Gilbert micro- 
scope reveals 
hidden wonders 
of nature and 
science. Packed 
with Gilbert 
Micro Chemis- 
try Set No. 4— 
$2.00. With No. 
7 Set $5.95. 





Gives you the answers to the questions listed 
above. Tells you how to become a real re- 
search chemist. 36 big pages packed full of 
exciting pictures and latest scientific in- 
formation. 








1936 





own? 


AN you think of anything more exciting than 
having a modern chemical laboratory of your 


Imagine Dad’s surprise when you make a compound 
that prevents his windshield from fogging in rainy 
weather. Picture Mother’s amazement when you 
make iodine; bleach flowers or transform her baking 


i soda into washing soda. Think how your friends 


will gasp with wonder as you turn a lemon into an 
electric cell, make a chemical aurora borealis, write 


Catches Sneak- messages with fire ink, and perform other dazzling 
thief with tricks. 
Chemistry The new Gilbert Chemistry Sets make you a full- 
Dean I. Walter’s ‘ P 
knowledge of chem- fledged chemist. With each set comes an up-to-the- 


istry located a minute book by Professors Treat B. Johnson and 


locker thief at his 


school. A solution Elbert M. Shelton of Yale University, describing 


that turns dark 
when exposed to 


thrilling experiments. To perform these experiments 
the light was ar- is like taking a college course at home. 


ranged so as to spill — Ask to see the new Gilbert Chemistry Sets at your 


on the culprit’s 


hand. Then he was _ local dealers. But don’t be fooled by the just-as-good 


quickly spotted. 


ACGat 


GILBERT No. 6 SENIOR 
CHEMISTRY LABORATORY 


Two-door basswood laboratory 
cabinet with five feet of metal 
shelf room and test-tube racks. 67 fireproof ? 
pieces of chemicals and apparatus 
for performing 552 experiments. 
$5.00. Other Gilbert Chemistry mouth” ? 
Sets from $1.00. 


kind. Be sure the name “Gilbert” is on the box. 


$200.00 ANNUAL AWARDS 


“To the boy doing what, in my 
opinion, is the most important 
chemical research in 1937, I will 
award $100.00 in cash. To the ten 
boys doing the next most import- 
ant chemical research, I will award 
$10.00 each. Applicants must not 
be over 17 years old and must send 
me full description of their experi- 
ments by June Ist, 1937.” 


Inventor of Erector 
and maker of Kas- 
ter Kit, Opto Kit 
and Gilbert Tool 
Chests. 


DO YOU KNOW? 


e How to test a raisin for iron? 
e What chemical 


makes wood 


e How to test yourself for “acid 


e What “chemiluminescence”’ is? 
e How to tell wool from cotton? 


Mail coupon today for big free book containing the answers to these 


Big 36-Page Book FREE! mystifying questions. 


Mr. A. C. Gilbert, President, The A. C. Gilbert Co., 
612 Erector Square, New Haven, Conn. 


bined with catalog on your new Chemistry Sets. 










e mention PopuLaR ScieENCE MONTHLY when answering advertisements in this magazine 


Yes—I want to become a chemist. Please send your big free book com- 
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Most Amazing Battery = 
Guarantee Ever Written =» 
Put Behind New-Type 

Goodrich Battery 


GOOD UNTIL 1956 


—or longer! No matter how long you 
own your car, if the Goodrich 
Kathanode Electro-Pak you buy, fails 
to give satisfactory service in that car, 
The B. F. Goodrich Company will 
replace it, without charge, as stated in 
the written guarantee. 


BLOWS SMOKE THROUGH 
GLASS MAT—specially designed, 


flexible, spun glass retainer mats— 
SO Porous you can blow smoke right 
through them—are the secret of the 
Goodrich Kathanode Flectro-Pak's 
long life. Free steady flow of current 
increased plate life assured. 





DRIVES ON AN EMPTY GAS 
TANK—Imagine! In an actual road 


test cerutied by Western Union, the 
Goodrich Electro-Pak pulled a 3,150 
Ib. car 1574 feet én low gear and on bat- 


tery power alone! That's super power! 





DOUBLE PROTECTION 
AGAINST POWER LOSS_pir:, 


corrosion and acid film are shut out 
of the new Electro-Pak by the exclusive 
Goodrich Power-Saving Top Cover. Get 
a Kathanode I lectro-Pak atyvour 
nearest Goodrich Tire and Battery 
dealer today. 


Goodrich 


We KATHANODE eo 
Lectro teh BATTERY 














with Our 


BLUEPRINTS 


OYS, 


furniture, 
models, radios, 
and other proj- 
ects suit for Christ- 
mas gifts are contained 
in the PopuLAR SCIENCE 
MonTHLy series of blue- 
prints. You can always 
be sure that presents 
made by vourself will 
appreciated much 
more than articles sities 
bought at a store At . oe 
the time, you can 
derive a good deal of 
pleasure from making something you know is 
going to be used by a member of your family 
or a friend 
The blueprints 
cellent gifts for men 


able 


: price 
Same¢ 


themselves also make ex- 
and boys who enjoy the 
home workshop hobby—for example, those 
subjects marked with an asterisk (*) in the 
following list. The blueprints, in most cases, 
are printed on 15 by 22-in. sheets costing 25 
cents each. 
This is 
available 
receipt of a 
velope 


only a partial list of the plans 
A complete list will be sent upon 


stamped and self-addressed en- 


GIFTS FOR MEN 


Model, 298A 
Republic 3114 
R 


Barnegat L ighthouse 
*Clipper p Great 
hull), 272-273-274- 
Colonial Writing Desk, 21 
Drafting Table, 189A 
*Farragut’s Flagship Hartford 33 
hull), 221-222-R 
Folding Duck 
*Gettysburg 
292A-2 
Magazine 
296. 
Smoking 
Sovereign 


Boat (13-ft.), 170-R 
Cannon Model 115@-ir 
93A 
Rack and Wooden Wastebasket, 
Cabinet, 2 
of the oe aS, 
hull), 5J- 
attleship 
200 


Clipper 
R 
(3-ft. hul 


tU. S. Bz Texas 

198-199- 
royer Preston (31'4-in 
R : 

(13 ft. long), 224-R... 

Wanderer (20',4-in 


153-154 


Rowboat 
ng Ship 


151-152 


GIFTS FOR WOMEN 


nest and 
25 


stand, 
cents 


Liner Queen Mary (10'4-in.), 283 . 
Mississippi Steamboat 
(1914-in.), 94-95-96-R 
Motorboat (20-in. model), 
Oil Tanker (14-in.), 294 
Racing Yacht (20-in. sailing model 
Tie Rack, Extension Book Rac 
Turned Box, 247A 
*Toy Motorboat (29-in.), 63-64-R 
Treasure Chests (metal bindings), 


196 


Buckeye 


48-R 
k, and 


78.. 


GIFTS FOR GIRLS 


Bookcase (two doors), 37 
Card Table, Four-Leaf, 239A.... 
Colonial Design Doll’s House, 72 
Doll’s House Furniture, 77?...... 
Floor Lamp, 243A... 
Knitting Bag with Wooden 
Book Ends 267A 
Magazine Rack, Ladder-Back 
Mayflower (24-in. model) 
Modernistic Lamps, Three, 9? 
Picture Frames and Bud-Vase H«¢ 
Metal and Glass, 288A 
Sedan Chair (scale model), 123- 
Sewing Kit (pelican 2 
Turned Costume Jewelry, 5A 


GIFTS FOR CHILDREN 


Acrobatic Monkeys Toy, 248A 


Frame, 


. 250A 
, 83-84-85-R 


sider o 


124 
vc aa . 255A 


Airplane Cockpit with Controls, 114 


Baby’s Crib and Play Pen, 26 
Child’s Costumer, 179A 
Fire Engine and Other 
Hispaniola, the Ship in 
(7-in.), 237 ; 
Jig-Sawed Birds and Animals, 56 
Lighthouse Model, Flashing, 298A 
Projector for Photos and Pictures, 
Six Simple Block Puzzles, 65 
Toy Lathe, Drill Press, Saw, and 


13 


Toys, 101 
“Treasure 


Aut 
Cedar Chest, 
End 


Kitchen 
Mirror 
Modernistic 
Mosaic ~ nag 
Pier Cabin 
Queen rn 
Mirror, 
Sewing Cab 
Sewing Table 
Silver Chest 
256A 
Telephone T 
Til p Tab 


GIFTS FOR BOYS 


ate Galley 


ry Pir 


atic Li 


, = ity 


Table, Am 
Gate-Leg Table, 24 

Table Cabinet, 2 
Frame, 
Folding Screens 


Ball-Bearing 


ghthouse Night Lamp and 
Sewing Kit, 255A 
17 All-Wave 


erican Empire, *Amateur 


246A Full Elec 


1g Tray, 297A 


Dressing Table, 


NMNNNNNN h& dh 


COM aanaanan 


Portable 
Radio 


‘Amateur Short Wave 
Five-Tube Short Wave 
Headphone 
One Tube Receiver (battery operated 
Short-Wave 


tric 


Receiver, 
Transmitter, 
Receiver, 

(A.C. 


Converter 


Unit, 137 


217 
183 


259A 


Jointer, 


State 


NNN N hd 


Uanannun 


nN 
wn 
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GIFTS FOR RADIO FANS 


-R ; 
-184.. 
155 

or D Cc } 
Set, 130 





295A 
Priscilla and 
a 2 
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able and Stool, 18 
le, 140 





(20-in 


121-122 


44-45-R 
Bottle, 
Indianapoli s 
3-ft i 
2-in. hul 254 
Double -Decker Bed 
> 
290A 
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sail, etc 
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HANDY ACETYLENE TORCH 
FOR HOME WORKSHOP 


CETYLENE has many uses in the home 
workshop and is not costly if a simple 
torch, similar to the one illustrated, is con- 
structed. The outfit will do brazing, solder- 
ing, annealing, sweating, and many other op- 
erations which require heat. It is not a weld- 
ing outfit as pure oxygen is not used, the air 





being sucked in by using the principle of a | 


Bunsen burner. 

My apparatus consists of the smallest 
size acetylene tank, 6 ft. of 1%4-in. hose, and 
the torch. I picked up the tank in a junk 
yard for a dollar, and the hose costs only 
about nine cents a foot. 

Refills for the tank cost about a dollar. A 
commercial torch costs several dollars, but 
the one illustrated was made for a dollar. 
The torch’s tip may be made smaller by first 
heating it, or the end may be plugged and 
then drilled to suit your needs. A coupling at 
each end of the handle keeps it in place. Six 
1/16-in. holes are drilled in the 4-in. pipe to 
admit the air—B. W. Moranrt. 








LLED HOLE 
COUPLING 
4 ) 
eo 
co RG 5 ™» 
~ a 5 _— ae § owieh? 4 

U B RON P CHA ABLE TIF 


This acetylene torch is not a welding out- 
fit, but follows the Bunsen-burner principle 


CENTERING ACCESSORY 
FOR DRILL PRESS 


Wie this easily made accessory, many 
‘Y drilling, countersinking, and reaming 
operations that are usually done in the lathe 
may be performed quickly and accurately in 
the drill press. 

The complete tool may be made in one 
piece from 1!4-in. cold-rolled steel ; or the body 


| may be turned from cold-rolled steel, and the | 


centering point turned 
from a piece of drill 
rod, hardened and tem- 
pered, and then insert- 
ed in a hole drilled in 
the body. 

The body of the 
tool is placed in the 
hole in the drill-press 
table, and the point is 
lined up with the drill. 
Both ends of the stock 
to be drilled are cen- 
ter punched, and drill- 
ing is done as when 
drilling between lathe 
centers.—C. R. G. 


TO FIT HOLE IN 
DRILL- PRESS TABLE 
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WALKING IN “TOUGH KEEPING A 
THE RAIN! PIPE GOING 
ISN‘T 17, 





TIM 2 

























































































TIM, WHY | IT’S AN OLD DODGER F BUT- IT TAKES A TOBACCO 
DON'T YOU (OF WOODSMEN Yj THAT STAYS PUT LIKE 
||TURN YOUR | AND SAILORS. THE PAM A CRIMP CUT’ PRINCE 
| | PIPE UPSIDE | TOBACCO STAYS pSEEMS] fy 








DRY AND THE 
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Copyright, 19386, R. J. Reynolds Tobacco Company 


Yes, sir, Prince Albert is a real delight 
to steady pipe smokers. Being “crimp 
cut,” you can count on P. A. to pack 
easily, burn cool and sweet, and cake 
up nicely. And thanks to our special 
“no-bite” process, Prince Albert does not 
bite the tongue! You're in good company 
when you smoke P.A. It’s the largest- 
selling smoking tobacco in the world. 


it’c cuvea ee aleieanta CRIMP CUT 
And it’s swell “makin’s ” too. LORE BURG Bipelane 
CIGARETTE TO™” ~-% 


rs Big — 






I ah sith, dik nse Ms 


PRINCE ALBERT MONEY-BACK GUARANTEE 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
we will refund full purchase price, plus postage. (Signed) 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C. Fy 
es 


RINGE ALBERT °2:'ssoce'* | 














50 pipefuls of 


fragrant to- 











bacco in every 
2-ounce tin of 
Prince Albert 
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Over periods of thousands of 
years, outstanding achievements, 
outstanding men and outstand- 
ing products come in threes. 

To-day, three famous file 
brands — Nicholson, Black Dia- 
mond and McCaffrey—are doing 
outstanding filing for thousands 
of hobbyists and home craftsmen. 

Up to three times as many 
cutting edges per square inch, 
reserve cutting edges that go to 
work as old ones wear down — 
test these features at your home 
workbench. At hardware stores 
everywhere. Nicholson File Com- 


pany, Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 
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MADE IN THESE 3 BRANDS 
NICHOLSON “=* 
BLACK<>DIAMOND 
McCAFFREY © 
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HE lead screw is the most accurate 

part of the lathe, and therefore never 
responsible for lead or pitch errors when 
one is chasing threads. Such errors in 
thread pitch are caused by misalignment 
and the camlike action caused by thrust- 
collar “run out.” Incidentally, such errors 
are always minus ones. 


For turning soft rubber in the lathe, a tool 
made from mild machine steel works better 
than a hardened tool. The rubber hones the 
soft steel to a fine edge. 

Commercial dowel pins in the larger sizes 
are made from machine steel and case- 
hardened. For that reason, when large dies 
have been removed from die shoes or hold- 
ing devices in order to be ground, the dowels 
should be carefully inspected to determine 
whether they have become bent. A bent 
dowel may be the cause of ruining an ex- 
pensive die. 


| 





To eliminate an 
operation after tapping, countersink slightly 


both ends of the hole in advance of tapping. 


When it is necessary to remove the glazed 
finish from paper-base phenol fiber, im- 
mediately coat the machined surface with 
Shellac to prevent the absorption of moisture 
from the air. 
this material to warp. 


PLIERS AND VISE HOLD 
WASHERS FOR REAMING 


SMALL washers or burrs, which are difficult 
to hold when it is necessary to enlarge the 
holes, may be gripped with security and ease 
by the method illustrated. A pair of car- 
penter’s pincers hold the small part firmly, 
and the pincers in turn are clamped in the 
vise. A washer may be held in this way 
regardless of how hard the drill cuts into the 
thin metal.—R. O. L. 


unsatisfactory burring 


Atmospheric changes cause | 
5 
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AMATEUR GEM CUTTING 
(Continued from page 65) 
lathe or mounted on a bench and driven by a 


motor as suggested in Fig. 6 of the drawings. 
Various methods of obtaining the power 


may be worked out. For example, a pulley 
may be mounted in place of the end faceplate 
of the lathe illustrated in a cut below. Idler 
pulleys (Fig. 5) may be any size. Then by us- 
ing different size pulleys and a 14- or 5/16-in. 





Method of mounting the two vertical spindles 
under a lathe bed. The pulleys are of wood 


round belt, two vertical shafts can be made to 
revolve at a speed of from 150 to 200 r.p.m. 
in a counter-clockwise direction. It is upon 
an outfit very similar to this one that many 
if not most of the cabochons and small cabi- 
net display specimens shown at U. S. National 
Museum, Smithsonian Institution, are ground. 

The shafts (see Fig. 7) are 34-in. cold- 
rolled steel, threaded on top with N.C.(U.SS.) 
thread so that the cast-iron laps or faceplates 
can be easily attached. The plates should be 
about 8% in. in diameter and about /% in. 
thick after being machined. A drawing for 
the pattern, which is made of softwood, is 
given in Fig. 8. Make the pattern and have 
several cast in iron at a foundry. If blowholes 
are encountered in machining, do not throw 
the plate away. They 
may be filled by us- 
ing an acetylene 
torch or even by 
plugging with lead 

In using this at- 
tachment, the grind- 
ing wheel and inter- 
nal grinders are dis- 
pensed with, as all 
grinding is done on 
the cast-iron laps, us- 
ing first the 100 grit 
mixed with water, 
followed by FF, 


then 600 grit. Pol- 
ishing is done the 


same as in the other 
method. 

Although oneshaft 
and one _ faceplate 
will do if the abra- 
sive is washed off 
the plate each time 





A wooden pulley is 


mounted in place of 
the end faceplate on 


before using a finer the lathe, and the 
. > belt passes over two 
grade, it is more ; , 
. small idler pulleys 
convenient to have 
two face-plates in 
motion at once in order to save time. 


For the 600 grit a hardwood faceplate may 
be used with excellent results. If this plate is 
grooved, it will aid materially in polishing 
small cabochons. Felt may also be fastened to 
a wood plate. 

In using abrasives around machinery, it is 
important of course, to cover the bearings 
well so that none of it can get into them 

Stones used in jewelry, generally speaking, 
are divided into two groups, precious and 


semiprecious. Five (Continued on page 92) 
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actresses are generous in their praise of Dentyne as a real aid 
to a healthy mouth — wholesome breath — beautiful teeth! 
The secret? Dentyne’s special firmness invites more vigorous 
chewing — gives teeth and gums healthful, needed exercise. 
It tones up mouth tissues and wakens the salivary glands, pro- 
motes natural self-cleansing. And yes —it does help your 
mouth and chin keep their firm, youthful curves! 


WINNING NOTE 


— just spicy enough — Dentyne flavor is perfection itself! Fra- 


ITS FLAVOR IS A 


grant — delicious — lasting. Try it — discover for yourself why 
it is the choice of people with critical taste. Another point in 
Dentyne’s favor is the smartly flat shape of the package — an 


exclusive feature — and handy as you please 


to slip into your pocket or purse. 
d 


Keeps teeth white — 
mouth healthy 
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Just sweet enough 


DELICIOUS CHEWING GUM 
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The Driver lay there... 


C. C. C. War Veteran and Buddy Rescue Motorist | 


from Death as Car Plunges into Ditch 


Both cars were going plenty fast,”” says 
T. J. Trombley of Middletown, N. Y. 
“When they sideswiped, it sounded like a 
three inch field piece going off. One driver 
righted his careening car and went on, the 
otherswerved back and forth for fifty yards, 
and dropped eight feet off the edge of the 
highway into a half-filled drainage ditch. 

““‘My buddy and I ran to the spot where 
the car disappeared. It was so dark that all 
we could see was the hole of light my 
Eveready flashlight cut in the blackness. 
The driver, knocked out cold, lay there in 
the water, limp, like a sodden scarecrow. A 


EVEREADY BATTERIES 
FRESH BATTERIES 


Once More the DATE-LINE is a LIFE-LINE 
, 30 E. 42nd St., N. Y.C., N.Y. 


ARE 





National Carbon Co., Inc 


few minutes and we had him out. But with- 
out my flashlight to help us, he certainly 
would have drowned before we could even 
have found him, 

“I've been reading about dated Eveready 
batteries being fresh when you buy them... 
and I want tookay that. 

The Evereadys that 
saved this man’s life 
were still fullof pepafter 
long, hard service.” In 
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HELLO TOM 
HAD A REAL ADVENTURE 
DOWN ON THE TURNPIKE 
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1 HEAR YOU 





THAT'S RIGHT, 

MR JACKSON. 

AND JUST SO 

TLL BE READY 

FOR ANOTHER 4 
GIVE ME SOME 7 ud 
MORE DATED 
EVEREADY 
BATTERIES 








est gift in the world for any 
wov, father, brother or friend. The 
new patented MLSSELMAN DOF- 
NUT wheel is the 
in the hi 
ed by the origin 


greatest invention 
tory of tiredom. De 
ttor of the 
tube 
only 12 to 15 
farther 


elop- 
ur wheel 
for airplanes cord, size 
1” x2 . Requires 
Ib air pressure ‘ 
Absorbs road 


obstructions 


oasts 
bumps and surface 
jolts. No 


sink 


without 
sary. Does 


soft ground 


prings nece not 





nto sand or Cadmium 
lated, steel dise wheel with adjust 
ble ball bearings Build a midget 
ite, scooter bicycle trailer 
or wheelbarrow with 
building sets. Send 25c¢ for 


print drawing of 


wagon 


Musselman 


anv vehicle 
and ask for free 


Shipments made 


tioned or shown 
illustrated folder. 


promptly 


gc, MUSSELMAN PRODUCTS CO. | 


6250-L St. Clair Ave., Cleveland, Ohio 
SIZE 10 x 2°%4° LOAD CAP. 200 LBS. PER WHEEL 


MAYBE ! WILL. 
10 USED THOSE 
BATTERIES EVERY 
NIGHT SINCE ! 
CAME TO CAMP 
AND STILL THEY 
HAD THE POWER 
TO SEE US THROUGH 


blue | 


men- | 


[You OUGHT TO waiTe 
TO THE EVEREADY 
PEOPLE ABOUT THAT 


THAT'S JUST WHY 

IT’S SO IMPORT- 

ANT TO INSIST 
QN DATED 
EVEREADY 
BATTERIES. 
ONLY A FRESH 
BATTERY CAN 
GIVE DEPEND- 
ABLE, LONG 
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Temperature 


Desk Model = Th 


Indicator placed on desk tells at 
MODERN STYLES and rh 
BEAUTIFUL COLORS 


si gift or bridge 


s new 
a glan« e whether room is too 
too cold. Guaranteed 
unbreakable. A hand 
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Money back 
(Or write 


warm or 
accurate, 
tw Jels some in 

stores, $1.00 
dealer is Mear you 
if not 100 satished 
for illustrated folder.) 


GERMANOW-SIMON CO. (Est.1916) 
423 St. Paul Street, Rochester, N. Y. 
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AMATEUR GEM CUTTING 


(Continued from page gt) 





| stones are generally recognized as precious: 
diamond, sapphire, ruby, opal, and emerald. 
Pearls are sometimes classed as precious stones, 
although they are of organic origin. 

In the semiprecious group are many native 
stones and minerals. Among our native ones 
that work into excellent cabochons are: varis- 
cite (bluish-green) ; rose quartz (deep pink) ; 
jasper (red, also brown); jasper, orbicular 
(red, yellow, brown); carnelian, (red, trans- 
lucent); sard (brown); agate (blue, gray 
white, and banded) ; rhodonite (pink) ; Mexi- 
can onyx (white and with brown streaks) ; 
turquoise (blue) ; plasma (greenish) ; and epi- 
cote (green and red). 

Sodalite (blue) from Canada; lapis lazuli 
(deep azure-blue) from Chile; Amazon stone 
(blue-green) from Madagascar, and mala- 





chite (green) from Belgian Congo are some of 
the minerals from other countries that are 
highly prized as semiprecious stones. 

Gems are measured in hardness by Mohs’s 
scale, which contains ten minerals from tke 
softest to the hardest. This scale is: 1. Talc; 














2. Gypsum; 3. Calcite; +. Fluorite, 5. Apa- 
tite; 6. Feldspar; 7. Quartz. 8. Topaz; 9. 
Corundum, (ruby and sapphire); 10. Dia- 
mond. 

Quartz contains the largest group of gems. 
In this group we find rose quartz, chalcedony, 
carnelian, jasper, tiger eye, sard, plasma and 
the agates 

Turquoise is 6 in hardness; lapis lazuli and 
sodalite are around 514; variscite around 44, 
and the beautiful malachite, which is very 
soft, is only 3% in hardness, 


After you have successfully cut, ground, and 
polished a few cabochons, you will want to 
mount them in rings, pins, brooches, or other 
jewelry. Full instructions for doing this were 
given in a previous article (P.S.M., Oct. ’36, 


p. 76). 
STEP-DOWN TRANSFORMER 


Continued from page 77 

Wind 550 turns of No. 22 D.C.C. (double 

cotton-covered) magnet wire on a wood form 
to serve as the primary winding. A suitable 
winding form is shown in Fig. 1. This consists 
of a wood block 114 by 1% by 2% in., and 
two thin wood ends, 25g by 25 in., held to- 
gether by a crank- 
shaped threaded rod. 
Saw from the 
outer corners, extend- 
ing toward the cen- 
ter and into the center 
block to provide for 
tie wires. Place about 
10 in. of any small 
size wire in each slot 
in the wood center 
block and allow them 
to extend beyond the 
end blocks. Wrap sev- 
eral layers of thin 
cardboard around the 
center block, and pro- 
ceed to wind the coil. 
A small piece of pipe 
placed in a vice will support the form while 
the coil is being wound. When 550 turns have 
been wound, bring the ends of the tie wires 
through the slots in the end pieces and twist 
them together. Remove coil carefully 
from the form and cover with shellac or 
melted paraffin to serve as a binder. When 
the binder has hardened, attach a piece of 
lamp cord to the coil ends, and tape the coil 
with cotton or friction tape. 

The secondary coils are wound directly on 
one of the taped core sections. Place a strip 
of friction tape along the core and fold one 
end back around (Continued on page 03) 


slots 


Placing the end lam- 
inations in the core 


the 
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STEP-DOWN TRANSFORMER 


(Continued from page 92) 





the starting lead. The following turn of wire 
will pass over the end of the tape and hold 
the coil firmly in place. For the transformer 
having adjustable voltages, wind 11 turns of 
| No. 16 D.C.C. magnet wire on the core sec- 
tion and bring out a twisted lead, as shown in 
Fig. 2. Wind 11 more turns, bring out another 
twisted lead, then wind on 33 turns. The end 
of this 33-turn coil, when twisted with the 
start of the next coil, will serve as the center 
tap of the transformer. In winding the re- 
mainder of the secondary coil, 33 more turns 





75,09 


LESS MOTOR DRIVE 


$6.50 a Month 


FOR XMAS AN 
IDEAL GIFT 








Tightening the end clamps on the core, after 


which it is necessary to add terminal screws | 
are required, then two more coils of 11 turns | 
each, with a twisted lead brought out from 
the end of the 11-turn coil next to the second 
33-turn coil. 

When the winding is completed, there should 
be two single leads and five double leads ex- 
tending from the winding. Each layer of wind- 
ing should be held in place with a strip of 
tape, as was done with the starting layer. It 
is advisable to tape the twisted leads where 
they pass between the turns of wire to pre- 
vent a possible short circuit at that point. 
Tape the winding, place the primary coil over 
the other taped core section, and insert the 
short laminations in place, one half of the 
total number going on each side. The short 
laminations are alternately placed in the spaces 
between the long laminations until all spaces 
are filled (Figs. 2 and 3). 

Cut and drill four end clamps (Fig. 4) 
and provide threaded rods (Fig. 5) to hold 
them in p!ace. Place the clamps on the core 
and mount the transformer as shown in Fig. 
3. Provide seven terminal screws and connect 
the secondary terminals to the screws. Mark 
the terminals to indicate the voltage of each. 
When not used in conjunction with the recti- 
fier, the transformer makes an excellent gen 
eral utility transformer delivering from 2 to 
0 volts in steps of 2 volts. Approximately 
34 lb. of wire will be required for the primary 
coil, and % Ib. for the secondary coil. 

If it is desired to use the transformer in 
conjunction with a small size, or 2-ampere 
battery-charger bulb, it will be necessary to 
w.nd a different number of turns on the sec- 
ondary coil. Start the winding as outlined 
above and wind 75 turns of No. 18 D.C.C. 
m<gnet wire on the core. Make a twisted lead 

! wind 11 additional turns of No. 14 D.C.C. 
magnet wire. The larger wire connects to the 
filament circuit of the battery-charger bulb, 
as shown last month. In winding both of the 
transformers just described, make certain that 
all of the secondary are wound in the 
same direction. 
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COoOLs 


Use our blueprints for making your 


Christmas gifts. A variety of ideas are con- 
tained in the list on page 88. . J 
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NEW 9”x3’' SOUTH BEND 
WORKSHOP LATHE 


A BACK GEARED 
SCREW CUTTING LATHE 


ain 3 A 


3 





No. 415-YA 914” swing by 3’ bed Workshop Bench Lathe with Horizon- 
tal Motor Drive, 4 H.P. Reversing Motor, Switch and belt 419375 
tension countershaft as shown above. ?............0e0es005 

($28 Down, $7 a month for 12 months) 


A PRECISION LATHE 

The New 9-inch Workshop Lathe is a Precision 
Lathe with Twin Gear reverse to leadscrew, Ball 
Thrust Bearing on Spindle, Longitudinal Screw Feed 
to Carriage, Precision Lead Screw for cutting screw 
threads, and scores of other important features. 
Recommended for the finest work in the plant,shop, 
and tool room. Used by all important industries. Use 
coupon or write for complete details, free postpaid. 


South Bend Lathe Works 


841 E. Madison St. South Bend, Indiana. 


§ OTHER SIZES 
9”-11"-13"-15"-16" swing 
in oli bed lengths 


Shown below, No. 192-C 16” x 6’ 
South Bend Quick Change 








Gear Underneath Belt Motor 
Driven Lathe with 3-phase $87 to 
motor, reversing switch com- 
plete as shown, weight $1 200 
2300 pounds...... $779 

($155 Down, $840 a 


month for 17 months) 





MAIL COUPON BELOW 


COCO C CSET STEHT EEE TETHER EEE ESET TEETH EEE TEER ESTEE ELSE EEE EEEEEHHEEHEEEEEEE HEHE EEE 


South Bend Lathe Works, 
841E. Madison St., South Bend, Ind., U. S. A. 


No. 1 10c No. 2 10e No. 3 l0e Gentlemen: Please send the literature as vere checked to 
No. 4 l0e No. 5 10c No. 6 l0e , 
No.7 10c 1) No. 8 10c 2 No. 9 10e Name 
No. 10 10c CJ No. 11 0c 
] No. 12 25e Address 
] Workshop Catalog No. 15 Free 
General Catalog No. 95 Free City a 
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GIRLS “CALLED HIM 
‘BLUEBEARD’! 


—because every time he let out a 
blast of murderous tobacco from his 
never-cleaned pipe they couldn’t help 
thinking of the famous gent who as- 
sassinated six wives. A pity, wo 
when women love pipe-smoking done 
in the right way. Which is? 1. Keep 
Switch to the to- 


bacco that burns cleaner and smells 


your pipe tidy. 


more fragrant. We modestly admit 
that’s Sir Walter Raleigh Smoking 
Tobacco—an uncommonly mild blend 
of Kentucky Burleys delighttul to both 
smoker and audience. How such su- 


perlative tobacco can be only 15¢ is 


our worry. Try a tin. You'll bless us. 


[swircn 1 10 9 THE iE BRAND 
OF “GRAND AROMA 7 


SIR WALTER 
RALEIGH | 
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PORTABLE BOX OFFICE 
FOR SCHOOL HALLS 


HIS reserved-seat ticket rack aids in 

efficiently distributing tickets for a small 
school auditorium of about .700 capacity. It 
is used in a down-town store until shortly 
before the performance, when it is removed 
with the unsold tickets still in their slots to 
the auditorium for door sales. The purchaser 
can visualize just where his seats are located, 
and the ticket seller can see at a glance where 
blocks of seats are available. If there are sev- 
eral performances, 
tickets of distinctive 
color for each are 
printed and kept in 
the same slot. 

The case may be 
made of white pine, 
but hard balsa wood 
is better for the slot- 
ted block to reduce 
the total weight. 

First survey the 
seating and work out 
on paper the best ar- 
rangement of slots. 
Separate the slots to 
show the aisles, and 
segregate the main 








How the folding cover slides in place and, 
above, the ticket rack in upright position 


floor seats bv a heavy black line. Slots about 
; in. high and 3/32 in. wide. (the thickness 
of a circular saw cut) will fit the common 
size of reserved seat tickets. Check this with 
your printer. Space the slots about ™% in. 
on centers 
After settling on the 


ing the over-all size of the case, 


layout and determin- 
dress up the 


proper number of 1/4 by in. pieces and 
clamping them together, mark carefully the 
location of the slots. Cut the slots on the 
circular saw. Then glue all these pieces to- 
gether into one solid block, and square and 
surface it on all sides. 


Now build the frame around this body 
block, screwing only the base to the body and 
leaving an open space at the — This en- 
ables the block to swell and shrink. It is 
guided between the in. sl back and 
a %-in. square hardwood strip grooved in 
each side member as shown on the drawing. 
The open space left at the top for expansion 
is concealed with a molding secured to the 























frame (Continued on page 95) 
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(iE Pertorm Startling Experiments in 
_ELECTRO- PHYSICS 


with these big SCLENCE QUTFITS 


The newest entertainment and instruction for young Scien 
tists ~complete outfits containing equipment and directions 





with which you can perform astonishing experiments and 
demonstrate the principles of the marvelous present-day in- 
ventions of the scientifie world 

With the Outfit above, No. 403, vou can demonstrate Froz- 


en Motion ieens scence, Televis —" Bla k Light, Static 
Electricity. Magnetism and other an scientifie devel- 
opment equipmes t includes a Stro bo cope Skaner and 
Dise, an Argon Lamp, and much other apparatus, includ- 
ing Instruction Mant il explaining 115 spectacular ex- 
periment Price $3.00. 

Other Equally Complete Sets at $1.00 and $5.00 

Look for ‘‘ScienceCraft'’ Electro-Physics Outtits at 

your favorite store, or we will send your choice, fully 


prepaid, upon veceipt of price 

Prizes fag 100 Amateur Scientists who 
submit the best answers. Everyone can 
enter; ist send for the Fre 
Mystery Book which tells all about it. 
Send for the Book now all Free! 


Solving Seience Mystery 


IM PRIZES 
and ‘‘ScienceCraft”’ 


nation on ‘‘ChemCraft’’ 
Outf sent with every request for above book, 

The PORTER CHEMICAL COMPANY 
5515 Prospect Avenue Hage: stown, Maryland 
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YANDE E: 
Tool of 100! Uses 


OH BOY! WHAT A GIFT 
A whole shop full of tools in 
one. Plugs in any light socket 
AC or DC, 110 v. 13,000 r. p.m. 
Uses 200 different accesso- 
ries—grinds, polishes,routs, 
drills, cuts, carves, sands, 

saws, sharpens, engraves. 

Get A Demonstration 
at Hard ware, Dept. Stores, 
Tool Dealers or order on 
10 Day Money- Back Trial. 
$10.75 ind up postpaid,3 
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Project Book 





















Accessories Free. De Luxe e and Profit with a Han- 
1$18.80 with6Ac- 9 “ee tasy working plans formak- 

Mods $18. SO, with 6 Ac- ing many interesting and unusual 

cessori« Catalog Free projects 25c, stamps or coin. 


CHICAGO WHEEL & MFG. O., 1101 W. Monroe, Dept. S, Chicago 


NUINE -ARFECO- CUTTING TOO 
VE YOU SATISFACTORY SERVIC 


Improve your work 
.. Special offer 
6 cutters as shown 
finest steel for filing, carving, 
cutting graving 
onal I woods, | pl as er S, 
metals ( J xX : 
shan ks). 
grinders an d sti atione ry 
machines. Keen, sharp 
edges. When prepaid we pay the postage. 














Over 500 shapes available. Largest 
stock in America 
Dealers get our prof- 
itable proposition. 







SEND FOR 


AMERICAN ROTARY TooLs co. mC. 
44 Whitehall St. Dept. .¥.C ity 


18" SHIP MODELS 
terials for building $150 
hull, rigging, fit- 


tings also clear postpaid 
full-sizeddrawingsforyour 
choice Flying Cloud, Con- 
stitution or Spanish Galleon. 
Order now. Catalog l5c. 


ROY HANCOCK 


3238 Douglas Ave., , Portsmouth, Va. 
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Build a model like this 


Design Your Own 
FURNITURE 


asy 
No - tama hould be wi : Payments 
ut this ce e. Write for freedescriptive folder. 

\ Klok Furniture Research Institute 
Grand Rapids, Michigan 
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PORTABLE BOX OFFICE 
(Continued from page 94) 


As shown in the illustrations, the remov- 
able front of 14-in. plywood is in two pieces, 
hinged horizontally in the middle. The ends 
slide into 5/16-in. square grooves in both 
head and base pieces, and the sides lie in 5/16 
by 34-in. rabbets in the side members. When 
the folding front is in place, it is secured by 
small sliding bolts, one at each side near the 
joint. The dimensions of the sides and block 
should be so established that the tickets will 
be held in their slots when the front is in 
place. The whole case can be carried from 
place to place by a handle on one side. 

Give the face two coats of clear shellac and 
rub smooth. Obtain the services of an expert 
letterer or sign painter to put on the numbers 
and section letters. This may be done with 
India ink. Protect the lettering with another 
coat of shellac. Stain and varnish the out- 


side —D.A.P. 


MOTOR ON MOVABLE BASE 
SERVES TWO MACHINES 





Y ATTACHING a small electric motor to 

a sliding mount, it can be used to operate 
several machines without the usual bother of 
unbolting and shifting it to a different po- 
sition. The photographs show how one motor 
was placed so that it will run either a lathe 
or a Jig saw. 

For a si set-up, mount the machines 
with the jig higher than the lathe so there 
will be no interference between their pulleys 
and belts. Make a wooden base for the 
motor with edges at a 45-deg. angle, build 
a slide to suit, and fit the base and slide 
gether into two guides about 1 ft. long. 
you prefer, the motor may be hinged to 
base as shown in order to provide for floating 
belt tension. 

By sliding the motor back and forth, proper 
belt adjustments may be made, while the 
sidewise movement will bring the motor into 
line with any one of the three-speed lathe 
pulleys or with the jig-saw pulley. If the 
floating tension is not desired, the motor may 
be fastened directly to the base, and a catch 
provided to hold it—Lester H. HINDLE. 
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The motor base may be hinged to the slide 
in order to provide for floating belt tension 
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Workshop fans/ 


CARBORUNDUM BRAND 


ABRASIVES MAKE 
EVERY JOB EASIER! 


HAVE you often wondered how to sharpen 
an auger bit, or a gouge, or a hollow chisel? 
Illustrated here are but a few of a hundred 
or more ways you can improve your work- 
manship with abrasives. Whether you are 


building furniture, cabinets, model ships, 


model coaches, or a radio set— Carborun- 


dum Brand abrasives will help you to 
do the difficult jobs faster, easier and 
better. Learn about the many uses 
RIGHT 


small Aloxite Brand mounted point. 


~) j y7 } 
Sharpening hollow mortising chisel 


with 





}) 


puliey 


SNA ¢ 45 an 
Carborundum Brand stick. 


ABOVE 


task WilD @ 


Lapping hole in a 


, } 
yiinarica 


ABOVE—S pecia ! shaped Carborundum Brand 


sticks are made for sharpening auger bits. 


ABOVE 


Brand sanding belt. 


MAIL COUPON FOR BOOK 
AND FREE SHARPENING STONE 


Want to get better results 
with Then 
send for 90-page illustrated 
book. 


detail how to use 





your projects? 





Tells simply and in 






abrasiv e 





wheels, points, sleeves, 


stones, grains, and pow- 






ders in metal 


and glass work. 


wood, 





CARBORUNDUM 


BRAND 






ABRASIVE PRODUCTS 


ring adi 
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for abrasives and the many ways they can 
save you time and energy. Mounted points, 
abrasive sleeves. discs. sanding belts, and 
grinding wheels—all enable the home work- 
shop fan to secure better results. The 90- 


page book, offered below, shows the right 


abrasives for every operation, 










BELOW 
Brand 


Sharpening a gouge on an Aloxite 


. ; , os 
Aluminum Oxide grinding wheel. 







Ru ith ¢ a bor M ndum 


Smoothing the edge of a blo 


THE CARBORUNDUM COMPANY 
Dept. PS-12, Niagara Falls, N. Y. 


, 
I enclose 20c¢ (coin or stamps) for your new 


hook, “ Carborundum Brand Products for the 
Home Craftsman”; and FREE Pocket Sharpen- 
ing Stone. 
Name 


Street 
City 
State 


Carborundum and Aloxite are registered 
trade-marks of The Carborundum Co 


Deecceecceseccescenceentecsseuseeeseeesey 


ertisements in this magazine Qs 



























































ENJOY 
MODERN 
OIL HEAT 


CRMs WME Hoe x 









































rector No. 1019 


Superfex Heat-D 


SUPERFEX HEAT-DIRECTOR offers new 


Beauty, new Comfort, new Convenience 


@ Stove heating that combines circulating and 


radiating heat and adds a new, exclusive feature 
heat! Superfex Heat-Direc 


heat-dire« 


directed tor has pat 


ented, adjustable, ting shutters on three 


sides, making it easy to direct heat rays at any 


»0r or other surface. 
heat 


toward the fi 


the 


desired angle 


With shutters closed, irculates 


fuel The 


tank holds enough for as many as 


Superfex burns inexpensive ol. re 


movable fuel 
forty-two hours 


See these 


nm one 


filling 


beautiful modern oil heaters at your 


stove dealer's. There are sizes for every stove 
heating use, including several radiating heaters 
Send for our free booklets 
* 
t t whe t t e t rtable 
Pert Las Me sr r € r 
6 
F yi 
fe B 
} heating Plant 


The mark of Quatily 


UPER 
Oi BasnineH EATERS 


PERFECTION STOVE COMPANY 


7759 © Platt Ave., Cleveland, O 

Please send me the | klets | have checked 
SUPERFEX Heat-Directors and Radiating Heaters 
Oil Bur ig Portable PERFECTION Room Heaters 
YUPERFEX A nditioning Heating Plants 
m 
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GUILD CLUBS RUSH WORK 
ON CHRISTMAS TOYS 
again the 


ONE 
of the country 


philanthropic activity 
distributed to needy 


home workshop clubs 
are engaged in their 
of making toys to be 
children of their com- 
munities at Christmas. Each year the num- 
ber of toys given away increases, and the 
clubs hope to break all records this season 

Many local hardware and lumber dealers 
are cooperating in the enterprise by donating 
materials. In most cases the clubs plan the 
work far in advance and then hold several 
meetings when the members combine their 
efforts and tools to turn out the toys in 
mass production. Hundreds of toys have 
been made in this way by a single club 
Some of the clubs, however, let the members 
construct anything they please, and in this 
way gather together a smaller but much 
more varied collection of toys. Quite a few 
of the clubs also give their services in re 
conditioning old toys collected by various 
local agencies. 

Saginaw (Mich.) Homecraft Club. The 
fall schedule started with a big booster meet 


| iat vf 


© wt 4 te 


ee He | 


An exhibition given by the Wichita (Kans.) 
Homecraft and Hobby Club in a store window 


i A toy-building program is progress- 
ing rapidly through the help of several local 
lumber yards and stores, which are furnishing 
scrap cuttings of plywood and other materials 
needed 

St. James Workshop Club, 


Montreal, P.Q., 


Canada. Several of the members did special 

ork last summer in order to raise money to 
purchase machinery and tools for the club 
workshop. At present, toys are being made 
for several charity organizations, which will 
distribute them during the holidays. 

Ocala Ila.) Home workshop Club. The 
main objective for the balance of the year 
is the making of toys to be donated to the 


underprivileged children’s tree sponsored each 


year by the local Lions Club. Several mem- 
bers brought models of toys to the first 
neeting in September, and the one selected 

as a wheelbarrow made by Lewis Smith. 
\ committee was appointed to purchase the 
material, and twenty-five wheelbarrows were 

ide the next meeting. The club expects 
to make at least 100 toys. 

Fargo (N.D.) Homecraft Guild. Moving 
pictures and a talk on abrasives and their 
ise were given at a recent meeting by a 
representative of one of the leading abrasive 
manutacturers 

Cupital Homecraft Club, Washington, D. ( 
The second annual exhibition was held the 
latter part of October. . . . E. W. Park 

s been elected treasurer to fill the vacancy 
eft by the resignation of Edwin S. Houck 

» is unable to attend meetin \ 
recent session was held in the nat hop ol 
Andrew W. Bennett. Saaihers 3 were invited 
to bi ny uncompleted projects and finish 
a an h os 





rAmerican Flyer Mfg. Co. 

















Announcing— 


New BOICE-CRANE 
Power Tools for 1937 













New Improved 1937 
TILTING- ARBOR Saw 





Tilting-Arbor “‘sawing’’ continues to 
thrill thousands of men who have bought Boice-Crane 
Sa Sawing the most difficult joints on the longest stock 
has been ‘‘spor not a baffling problem. They hardly 
know what work spoilage is. But even such super-per- 
formance is shaded by this great, new, vastly improved 
rilting-Arbor Saw 


New Mammoth Capacity 
All-Purpose Belt Sander 


Don't make the mistake of 
wasting hard earned $$$ on a 
small impractical sander. You 
need this new, improved B-C 
that will handle ALL your 
sanding—not just the smallest 





pieces, 


A Few Dollars Buys This 
Perfect Wet Tool Grinder 














The new wet grinde rs hown is the best 
there is for band too 3, plane bits, etc 
Saves toe 5 keen tedge. Only 
£900 e plete ‘“ihed intershaft. 
_ Now Catalog easecibed Your Copy 
et. a seat vane ten eee _ 
BOICE- .CRANE COMPANY 
Dept. 412 Toledo, O. 
“Most Realistic Models Ever Gane £™, 






SELLEY TEX 
Patented 
MOULDED 
Construction Kits * 


_ THE LEADER of all 










MO DEL VA 
AERONCA ‘sap Ww wing mode is 
50c simply ine comp arable 


designed, authentic in detail ¢ 


gee FLYER. 


SE 1 
nothing else to buy) 


Postage 10c 
SendSc for Airplane Catalog ® 


lilustratec 
fom, Back. with the fin 






Cig hain Book 
tq Aatwt OC 

IN FULL COLORS 
Page after page shows new streamline 
trains, new and advanced features 
such as the realistic air whistle, 
model high speed track, remote con- 
trol reverse, six wheel drive steam- 
type locomotives, etc. All of Amer- 
ica’s famous streamliners have been 
reproduced by American Flyer— 
they are models you will be proud to 
own. Select your fun-making auto- 
| matic sign nals, stations, bridges, etc. 

Dads, too, make railroading a hobby. 


SEND FREE — 


2236 S. Halsted St., Chicago, IIL. TRAIN BOOK 
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GUILD CLUB ACTIVITIES 


Continued from page 96) 


Cartier Homeworkshop Club, Montreal, 
P.Q., Canada. “‘What’s Photography?” was 
discussed by Georges Frenette, club photog- 
rapher, at the home of Jean Tremblay. Paul 
Denis explained plans for making models of 
the Sovereign of the Seas and the C.N.R.’s 
locomotive No. 6400. Mr. Frenette displayed 
plans for the C.P.R. locomotive No. 3000 
and its trail wagons. Maurice Latreille is 
completing a set of model airplanes and a 
miniature locomotive 30 in. long. 

Brockton (Mass.) Homeworkshop Club. 
Although the club as a whole was inactive 
during the summer, several of the members 
worked on various projects. One member 
erected a fence and arbor for his garden. 
The secretary recently moved to another part 
of the city, and the members codperated in 
setting up his shop at its new location. 

Roswell (N. Mex.) Homeworkshop Club. 
E. J. Kurre has been elected president of this 
new club; Mills Talmage, vice president; 
Dr. H. S. Rouse, secretary-treasurer. Meet- 
ings are held on the first Tuesday of each 
month at the homes of members. Plans are 
being made for an exhibit at the Eastern 
New Mexico State Fair. 

Cabway Lingo Homeworkshop Guild, Mis- 
souri Branch, W. Va. Located in the state 
park for which it is named, this club has a 
charter membership of twenty-five C.C.C. 
men. Harry McClure is president; Virgil 
Scaggs, vice president; Drewey Byrd, secre- 
tary-treasurer. Hugh M. Day is educational 
adviser. 

Berkshire Homeworkshop Club, North 
Adams, Mass. Members gave talks on 
“Simple Wood Turning” and “The Impor- 
tance of Following Plans” at a recent meet- 
ing. Pictures were shown on a screen with 
a projector made from Guild plans. A dem- 
onstration on making’ mortise-and-tenon 
joints was given. 

Covington (Ky.) Homeworkshop Guild. 
Joseph Hackman has been elected president ; 
Henry Stark, vice president; Harrie W. John- 
son, secretary ; Charles Zimmer, Jr., treasurer 
and librarian. The board of directors con- 
sists of Marshell Herst, C. W. Peters, E. S. 
Schonk, and Carl Knoeckelman. 

Cavalier Homeworkshop Club, Pittsburgh, 
Pa. A dance will be held to raise money to 
purchase lumber for several club _ projects. 

Club des Artisans Amateurs, Trois Rivieres, 
P.Q., Canada. The club is operating by sec- 
tions under the direction of chairmen as fol- 
lows: furniture making, S. O. Balleux; fancy 
craftwork and fretwork, Albert Ricard; 
model making, Albert Chartier. The chair- 
men make reports at the monthly general 
meetings. The final one-member exhibition 
was held by J. Henri Dubé, who exhibited 
a model of the Sea Witch. 

Orchard Park Home Work Club, West 
Lynn, Mass. During the summer, the ciub 
made weekly trips with the junior members 
to visit various industries. Among the places 
visited were a poultry farm, dairy farm, 
naval station, milk-distributing plant, ice 
cream factory, newspaper office, radio broad- 
casting station, job-printing plant, Fort 
Banks in Boston harbor, electrical manu- 
facturing plant, wild animal farm, ship build- 
ing concern, and railroad freight terminal. 
A picnic ended the summer activities. Many 
of the juniors are studying printing under 
the direction of the president, Donald Wil- 
liam Fraser 

Union County Craftsman’s Guild, Eliza- 
beth, N. J. “Chips” is the title of a club 
bulletin recently started. Plans have been 
started for the annual exhibition. The meet- 
ing place formerly used by the club at the 
Y.M.C.A. has been abandoned in favor of 
the members’ shops, some of which are ex- 
ceptionally well equipped with tools and 
machines. 
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SCIENCE CHECKS 


ADVANTAGES OF \) 


EVEN AT 215° BELOW... 
“ZERONE” PROTECTS. You'll 
never meet weather as cold as 
that, but scientists in the du Pont 
laboratory found that ‘“‘Zerone”’ 
can keep water from freezing 
even at this unheard-of temper- 
ature. “‘Zerone’”’ is so effective 
that you need less of it, and the 


rate of evaporation is very low. 


ALL-YEAR-ROUND PROTEC- 
TION. In a clean cooling system, 
““Zerone”’ prevents rust and cor- 
rosion all year round. Other tests 
prove that “Zerone’”’ and water 
pass off engine heat even better 


than water alone, thus improving 





Please mention PopuLar ScieNcE MONTHLY when answering advertisements in this magazine. 9 


THESE IMPORTANT 





engine performance. Write to 
du Pont for an interesting free 
booklet, “‘“A New Way to Get 


More Power from Your Car.’’ 


YOU CAN’T BEAT “ZERONE” 
FOR VALUE! ‘“Zerone”’ gives 
complete radiator protection... 
it’s adu Pont product... and it 
costs only $1 a gallon, 25ca quart! 

Look for the blue and yellow 
banner that marks the ‘‘Zerone”’ 
dealer in your neighborhood. Let 
him show you how ‘‘Zerone”’ can 
save you money and worry. E. I. 
du Pont de Nemours & Co., Inc., 
**Zerone”’’ Sales, Dept. P1, Wil- 


mington, Delaware. 






















































































DISSTON 





In Disston De Luxe Home Workshop 
Saws, you get Disston steel and Disston 
workmanship, of the same world-known 
standards, same guarantee, as the famous 
Disston Circular Saws used by the great 
lumber mills. You will take lasting satis- 
faction and pride in ownership of a Disston 
De Luxe — the finest blade made. 
- Luxe Cross-Cut— Rip — Combination 








6" (4 hole), $2.40 8” (4", 54°, 34" hole), $3.20 
7 ('2" hole), $2.80 10° (54",, 3 <” hole) . $4.05 
De Luxe Hollow Gen Combination 
6 14" hole), $3.90 8.15", 56", 34" hole), $4.90 
7 ('2" hole), $4.40 10” (°4", 4" hole) - $6.20 
& ALSO,—your dealer has amazing 


values, at $1.20 to $2.00, in Keystone 
Disston-made Circular § Sews ! Ask to see 
these Keystone Saws, made by the world’s 
foremost sawmakers. They will give you 


good service in your home workshop. 
Keystone Cross-Cut — Rip — Combination 
6" (4 * hole), $1.20 g’° Bea 5 “gy te hole), $1.60 
7 (46" hole), $1.40 10°" ¢ i hole) . . . $2.00 
Keystone Hollow Ground Combination 
6" (46" hole), $3.00 RY (ig cf " hole), $4.00 


7” (4" hole), $3.50 10" (54°, 34" hole) $5.00 


In Canada, prices slightly ieies 


To Give Work Speed and Accuracy 


use Disston Saws, Tools, 
Files, in your home work- 
shop. How to 
care for, these fine tools, ts 
shown in this Dis- 

ston Manual, sent FREE 
ceececceceeseeasoescee: 


\ MAIL COUPON 


rO: HENRY DISSTON 
& SONS, INC. 
1210 Tacony 
Philadelphia, U.S. A. 


choose, use, 





Toot ano 7. 


MANUAL 





Name 


Address eececcesccecesccs 


HEAVY-DUTY SCRAPER 
HAS PISTOL GRIP 





hand 
“turn” on 
cuts deeper than the cabinet type 
of scraper and makes an excellent tool for re- 
old paint and varnish preparatory to 
Many floor finishers prefer this 
solid construction to the ball-and-socket type. 


is a general scraper 


because there is 


i ERE purpose 
that, more 


the blade, 


moving 
refinishing. 


The handle is cut from a block of hard 
wood about 134 or 2 in. thick. The blade may 
be a standard scraper 
blade or it can be 
cut from a discarded 
handsaw. A hand- 

w blade makes ex- 
cellent scraper steel, 
as it seems to have 
just the right degree 
of temper and tough 
ness to hold an edge 
well. To cut this ma 
terial, the blade is 
marked with a fi'e 
at the correct loca- 
tion and then, after 
being placed ina vice, 
is snapped off with 
a hammer and 
block of wood. The 
hole ismade bysand- — should be 
wiching the blade be 
tween two plates of heavy scrap metal having 
coinciding holes and then punching the saw 
steel out. Ream the hole to the desired size. 

The correct degree to which to turn the 





) 


oN 





Corners of the handle 
rounded off 


blade must be determined by experience. 
While a smooth, filed edge will suffice for 
rough work, an oilstoned edge will give a 


smoother surface and stand up longer. The 
method of sharpening and turning the edge 
is shown in the drawing. 

\ large washer is placed over the blade to 
stiffen it and eliminate chattering. A regular 
nut is preferred to a wing nut, and for work- 
ing in close quarters, any of the bolt that pro- 
jects past the nut should be hack-sawed off. 


The curved handle affords a good grip and 
will not pull out of the hand. 
This type of scraper gives better satis- 


faction on hard wood as it has a tendency to 
tear the fiber of soft wood, which means extra 
sandpapering.—R. O. LissAMAN 

















BLADE EDGE 
TURNED TO FORM 


SCRAPE EDGE | SeHISEL 





handle, and 
blade 


Diagrams showing how to cut the 


the method of turning the edge of the 
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The simplest, most reliable ar 
Speed Boats Hem 24 to 40 inches. 


ing sample power for sustained high speed, , abso lutely safe 
Moto Vv 






( Shaft and Strut | 
re ady for me ante 


AC CO Gas 


INTERNATIONAL MODELS CO. 
251 West SSth Street 











CG 
“EMP” Power Units for 


Model apeee Boats 


lowest cost power plants, for Model 
Motors run on AC:¢ 

Generat« or, or on Compre ssed Air. 

: eliminate 


furnished in tw 4 Cylinder and S 





el (B). Shaft Couplin 
Twin Compressed Air Franks 
S-blade ['ropeller G). Complete Unit 

Cylinder ‘IMP”” Motor, with all 
omplete Unit ready for mounting . . $7.50. (Specify 
»r Compre seed Air when ordering. 
ee k your Dealer, or send your order direct. 

Send 3c for De scriptive Catalog 





Boat Division New York, N. Y. 








SENT POST PAID 
Always mention PorpuLAR SCIENCE 
MONTHLY when answering adver- 


tisements in this lis magazine. 





Ww ith the new Gilbert Electric Kaster Kit, 


make a 

Color them, too, 
just like the 
Kaster Kit moulds make football and base- 
ball players, 
other exciting models. 
Kaster Kit models to your friends. 
Kaster Kit operates by 
it at your nearest toy store. 






“10° FOR HOME 


SHOP 
oe SCHOOL 
BACK TRIAL PROFESSION 


Grinds, drills, engrave 

routes, carve sharpens, polishes and 
does hundreds of jobs quicker, better 
and with greater precision. espn 
easily asa pencil—weighs only six« 

and is amazingly werful. ito Vi 








I niversal Motor yout 20.000 r 

elf-aligning ball thrust bearing 
Handy” built-in <witet Jasily replace 
able brus pots Se niversal Collet Chuck 


Bakeli'e he ou must see end 
use it to appreciate its tremendous 
vaiue 

Order on 10-day trial. Money refunded 


ONLY . if not more than vatisfie Spa set t Free 


20-piece Craftsman’s 1 Set for all 


$985 " Ps »f Moto-Too! work, $5.75. 
\ Sree Manufacturing Company 
1112-CT acine, Wisconsin 





MAKE — 


B 0 Y S$! * LEAD SOLDIERS 


BY THE DOZEN 


Mould Your Own Army — 
Band — Athletic Teams 


you can 
whole regiment of lead soldiers. 

with Kaster Kit paints, so they 
finest soldiers you can buy. 





a military band, cannons, animals and 
Earn extra money by selling 


electricity. Safe and easy. 
Complete with 1 


mould and 24 pigs of metal $4.95. 


Street 


City, 


POPULAR 


GILBERT KASTER KIT 


for Big Free 
Kaster Kit. 


Magazine—Tells you all 
36 pages of scientific news 


and exciting pictures Free if you mail coupon 
at once. 
Se 2 SS SS eS SS SS SE Se See ee ee ee 
A. C. Gilbert Co., 
New Haven, 


Send—free—your big, new 36 


652 Erector Square, 
Conn 


page magazine. 








State 
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THREE-WAY TRACK GAUGE 
FOR MODEL RAILROADS 


HIS three-way model railway track 

gauge serves to make the hole in the 
third-rail tie for inserting the insulator pin, 
for driving the pin down to the correct height, 
and as a steady rest and jig for drilling holes 
in the third rail. It also serves as a continual 
check on the gauge of the track. 

All that is required to make this gauge is 
a block of mild steel or brass and 7 in. of 34- 
in. cold-rolled steel rod. Face one side of the 
block with a lathe, shaper, or file. Mark out 
and file or mill the slots for the rails. In the 
middle of the block directly over the third- 
rail slot, drill a hole which will be a sliding 
fit for a piece of 14-in. drill rod. Be careful to 
get the hole accurately placed. 

The three plugs are turned from one piece 
of rod at the same time. The first plug is for 
making the hole in the third-rail tie for the 
insulator pin. The narrow part is a sliding fit 
in the hole made in the track gauge, the length 
being determined by the distance the pin must 
be driven. The second plug is made in the 
same way and should be just long enough so 
that when the shoulder is resting upon the 
track gauge, it has driven the pin with the in- 
sulator on it solidly into the wood. The third 
plug has a hole drilled in it to receive a No. 55 
or 60 drill, which is soldered in place. The 
length from the bottom of the collar Y to the 
point of the drill is the distance necessary 
when the collar Y is resting flush on top of 
the gauge and the bottom of the drill has just 
passed through or cleared the bottom of the 
third rail—Jack WHEELER. 









Y," HOLE MILD STEEL * 3S 


TRACK 












PLUG NO- 4 PLUGNO-2 PLUG NO-3 


The gauge block fits over the track, and the 


plugs are used for installing the third rail 


PORTHOLES FOR SHIP MODELS 


SHIP-MODEL portholes that appear to have 
glass in them may be made from eyelets. Place 
a sheet of thin celluloid on a soft pine block 
and drive the eyelet through the celluloid far 
enough to leave a glasslike disk firmly fixed in 


the middle —H.T. 
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Why “Delta” Design 
Makes Better Tools 


. . - , 

Delta engineers have pioneered fundamental a ©! 
changes that have basically improved motors oe 
driven tools. Men who use tools have been 
quick to recognize this. That’s why Delta 
Tools are in use in tens of thousands of 
home shops, industrial plants, and schools all 
over the world. That’s why Delta’s best 
advertising comes from satisfied users. 

To illustrate—in the new 1937 Delta line, 
here are two out of scores of Delta design 
features that make Delta Tools better: 

Double-sealed Ball Bearings 
Delta uses only “double-sealed” ball bearings. i : : 
The very finest type made. They are lubricated , Ct 

at the factory and need never * 
be re-lubricated. They insure = 
complete absence of bearing b~ 
trouble, and require no atten- 
tion during their entire life. 

Delta has pioneered the use 
of this type of bearing in 
“low-cost”’ tools. 

Complete Enclosure of Belt Sander 
The New Delta Belt Sander is completely en- 
closed on all sides, leaving only the sanding 
surface exposed. This design has two great 
advantages: First, it gives the Sander the most 
complete guarding possible; Second, it permits 
the suction system to remove all the dust. 
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NEW BELT SANDER 


The very last word in sanding 
machines. Has numerous new 
features including complete 
ball-bearing equipment with 
all ball bearings “double 
sealed” and lubricated for life 
of bearing, full 6-inch 
width of sanding sur- 
face. Operates in both 
vertical and horizontal 
positions. For com- 
plete details see new 
1937 Delta Catalog. 


The new Delta 17-in. Drill Press is the 
greatest drill press value ever offered. 
The facts prove it. See Delta Catalog. 


Send for 1937 CATALOG 


It is crowded with interesting illustrations and descriptions of the complete Delta line. 
Points out in detail the important features of Delta design. And also the new 32-page 
book No. 3 of “Practical Delta Projects” crowded with new and “out of the ordinary” 
things to make—with many photographs, working drawings, and easy-to-understand 
illustrations. Simple, complete instructions make every project easy to follow. Every 
woodworker should have this book. Send 
10c with coupon for Project Book No. 3. 5 DELTA MANUFACTURING CO. Dept. B.1236 
1937 Delta catalog mailed postpaid. 600-634 East Vienna Ave., Milwaukee, Wisconsin 


T enclose 10¢ (stamps or coin) for which please send 
me one copy of the new 1937 Book No, 3 of ‘‘Prac- 


tical Delta Projects.’’ Also place me on your mail- 
e a ing list to receive 1937 Delta catalog of quality 


motor-driven tools. I am interested in Delta Tools for: 











600-634 E. Vienna Ave., Milwaukee, Wis. JHome Shop (J Industrial Use © School Shop 
IMPORTANT: Outside of the United States and Name Age 
its possessions, Delta Tools are known as Ea NRT Re Tee ee ae eT ON ee! 
“TAUCO” Tools. Tauco Tools are identical in = 
every respect to Delta Tools. City... o steeeeneeneneeeees State . 
( Check here if you are a Delta user now. 
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DISSTON 














ee In Disston De Luxe Home Workshop 
Saws, you get Disston steel and Disston 
workmanship, of the same world-known 
standards, same guarantee, as the famous 
Disston Circular Saws used by the great 
lumber mills. You will take lasting satis- 
faction and pride in ownership of a Disston 
De Luxe — the finest blade made. 


De Luxe Cross-Cut— Rip — Combination 





6" « hole), $2.40 Bh, . ha 4” hole), $3.20 
7 4 " hole), $2.80 10" 6". “hole) . .. $4.05 
De Luxe Hollow ele Combination 
( “ hole), $3.90 8" (19, 4%", 34°" hole), $4.90 
r (4 hole? , 4.40 10° (°4", 34" hole) . . . $6.20 





ALSO,—your dealer has amazing 
values, at $1.20 to $2.00, in Keystone 
Disston-made Circular Saws! Ask to see 
these Keystone Saws, made by the world’s 
foremost sawmakers. They will give you 
good service in your home workshop. 


Ke ystone Cross-Cut — Rip — Combination 


6" @ * hole), $1.20 Rg” (4" 5 ‘Es * hole), $1.60 

7 4 hole), $1.40 10°° (% yr .. - $2.00 
Keystone Hollow Senad iieaien 

6" (14" hole), $3.00 8 (14, 54", 34" hole), $4.00 


7” (44" hole), $3.50 10" (54"", 34"""hole) . . . $5.00 
In Canada, prices slightly higher 


To Give Work Speed and Accuracy 


use Disston Saws, Tools, 
Files, in your home work- 
shop. How to choose, use, 





P care for, these fine tools, is 
shown in this Dis- 

vise ston Manual, sent FREE 

Trerrrrrtrrttittrtrttitiee 


\ MAIL COUPON 


TO: HENRY DISSTON 
& SONS, INC, 
1210 Tacony 
Philadelphia, U.S. A. 





MANUAL || 











I a bbatincddbaddoieibabimenien 


Address on 


HEAVY-DUTY SCRAPER 
HAS PISTOL GRIP 





f _— is a general purpose hand scraper 
that, because there is more “turn” on 


the blade, cuts deeper than the cabinet type 


of scraper and makes an excellent tool for re- 
moving old paint and varnish preparatory to 


refinishing. Many floor fini.‘:ers prefer this 


solid construction to the ball-and-socket type. 

The handle is cut from a block of hard 
wood about 134 or 2 in. thick. The blade may 
be a standard scraper 
blade or it can be 
cut from a discarded 
handsaw. A_hand- 

blade makes ex- 
e!lent scraper steel, 
as it seems to have 
just the right degree 
of temper and tough 
ness to hold an edge 
well. To cut this ma 
terial, the blade is 
marked with a fi'e 
at the correct loca- 
tion and then, after 
being placed ina vice, 
is snapped off with 
a hammer and 
block of wood. The Corners of the handle 
hole is made by sand- should be rounded off 
wiching the blade be- 
tween two plates of heavy scrap metal having 
coinciding holes and then punching the saw 
steel out. Ream the hole to the desired size. 

The correct degree to which to turn the 
blade must be determined by experience 
While a smooth, filed edge will suffice for 
rough work, an oilstoned edge will give a 
smoother surface and stand up longer. The 
method of sharpening and turning the edge 
is shown in the drawing. 

large washer is placed over the blade to 
stiffen it and eliminate chattering. A regular 
nut is preferred to a wing nut, and for work- 
ing in close quarters, any of the bolt that pro- 
jects past the nut should be hack-sawed off. 
The curved handle affords a good grip and 
will not pull out of the hand. 

This type of scraper gives better satis- 
faction on hard wood as it has a tendency to 
tear the fiber of soft wood, which means extra 
sandpapering.—R. O. LissAMAN 




















¥" SQUARES 








~—- BOLT HOLE COUNTER 


SUNK FOR HEAD 






4 


Diagrams showing how to cut the handle, and 
the method of turning the edge of the blade 


E a a 


SENT POST PAID 1112 

























“I MP” Power Units for 


Model een Beats | 


The simplest, most reliable and lowest cost power plants for Mo 
Speed Boats from 24 to 40 inc he s. Motors run on AC:CO Gas, ge ne 
ated in the ‘‘IMP’’ Gene rato +r, or on C ‘ompressed / Instant start 
ing sample —* for sus 4", 





y safe; eliminate 
sylinder and S-2 





all risks of otors ft € 
Cylinder both with all acc essories, as follows:— 
V-4 Cylinder *‘IMI’"’ Motor (A " * y Wheel (B), Shaft Coupling 

Fuel Line ‘D), AC:CO Gas Generat« wv or Twin Ce »ympressed Air bank 













E). Shaft and Strut (F) and 3-t Propeller (G). Complete Unit 
ready for mounting $10.00 "y or ‘‘IMP’’ Motor, with al! 
ies: Complete Unit reac ng . . $7.50. (Specif 


Act CO Gas or Compressed Air w 1 
order direct. 
Send 3c for Descriptive Catalog 
INTERNATIONAL MODELS CO. 
251 West SSth Street Boat Division New York, N. Y. 








ALL PURPOSE “<c.--s-- 


>\MOTO-TOOL 


Te) FOR HOME 
DAY SHOP 





: SCHOOL 
eee =PROFESSION 
Grinds, drills engra\ 












routes, carve sharpens, polishe 
does hundreds of jobs quicker, 
and with greater pré pointes. Sandie 
easily asa pencil weighs 

and is amazingly powerful. “Tio. ve 

I Mot 20.000 1 m 









You must see znd 


Rakeli'e hou ling 
=> it to appreciate its tremendous 
va 


Order on 10-day trial. Money refunde 


ONLY | 
$935 


if not more than satisfied, Booklet Free 
20-piece Craftsaman'’s Tool Set for a 
tenes of Moto-Too rk, $5.75. 


Dremel | Manufacturing Company 


Racine, Wiecenels 
Always mention PorpuLAR SCIENCE 
MONTHLY when answering adver- 
_tisements in this magazine. 


MAKE — 
B 0 Y S! * LEAD SOLDIERS 


BY THE DOZEN 


Mould Your Own Army — 
Band — Athletic Teams 








With the new Gilbert Electric Kaster Kit, you can 
easily make a whole regiment of lead soldiers 
Color them, too, with Kaster Kit paints, so they 
look just like the finest soldiers you can buy 
Extra Kaster Kit moulds make football and _base- 
ball players, a military band, cannons, animals and 
other exciting models. Earn extra money by selling 
Kaster Kit models to your friends. 

Kaster Kit operates by electricity. Safe and easy 
See it at your nearest toy store. Complete with 1 
mould and 24 pigs of metal $4.95. 


GILBERT KASTER KIT 


Send for Big Free Magazine—Tells you all 
about Kaster Kit. 36 pages of scientific news 
and exciting pictures Free if you mail coupon 
at once. 
Se eee eB eB SS BB ee Bee eee ee 
The A. C. Gilbert Co., 652 Erector Square, 
New Haven, Conn 
Send—free—your big, new 36 page magazine 


| ee eee 
Street 


City, State 
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THREE-WAY TRACK GAUGE 
FOR MODEL RAILROADS 


HIS three-way model railway track 

gauge serves to make the hole in the 
third-rail tie for inserting the insulator pin, 
for driving the pin down to the correct height, 
and as a steady rest and jig for drilling holes 
in the third rail. It also serves as a continual 
check on the gauge of the track. 

All that is required to make this gauge is 
a block of mild steel or brass and 7 in. of 3- 
in. cold-rolled steel rod. Face one side of the 
block with a lathe, shaper, or file. Mark out 
and file or mill the slots for the rails. In the 
middle of the block directly over the third- 
rail slot, drill a hole which will be a sliding 
fit for a piece of 14-in. drill rod. Be careful to 
get the hole accurately placed. 

The three plugs are turned from one piece 
of rod at the same time. The first plug is for 
making the hole in the third-rail tie for the 
insulator pin. The narrow part is a sliding fit 
in the hole made in the track gauge, the length 
being determined by the distance the pin must 
be driven. The second plug is made in the 
same way and should be just long enough so 
that when the shoulder is resting upon the 
track gauge, it has driven the pin with the in- 
sulator on it solidly into the wood. The third 
plug has a hole drilled in it to receive a No. 55 
or 60 drill, which is soldered in place. The 
length from the bottom of the collar Y to the 
point of the drill is the distance necessary 
when the collar Y is resting flush on top of 
the gauge and the bottom of the drill has just 
passed through or cleared the bottom of the 
third rail—Jack WHEELER. 


vi" 


Va 






HOLE MILD STEEL ~ 


TRACK 


5 









PLUG NO- 4 


The gauge block fits over the track, and the 
plugs are used for installing the third rail 


PORTHOLES FOR SHIP MODELS 


SHIP-MODEL portholes that appear to have 
glass in them may be made from eyelets. Place 
a sheet of thin celluloid on a soft pine block 
ind drive the eyelet through the celluloid far 
enough to leave a glasslike disk firmly fixed in 


the middle —H.T. 
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Delta engineers have pioneered fundamental 
changes that have basically improved motors 
driven tools. Men who use tools have been 
quick to recognize this. That’s why Delta 
Tools are in use in tens of thousands of 
home shops, industrial plants, and schools all 
over the world. That’s why Delta’s best 
advertising comes from satisfied users. 

To illustrate—in the new 1937 Delta line, 
here are two out of scores of Delta design 
features that make Delta Tools better: 


Double-sealed Ball Bearings 
Delta uses only “‘double-sealed” ball bearings. 
The very finest type made. They are lubricated 
at the factory and need never 

be re-lubricated. They insure 
complete absence of bearing be. 
trouble, and require no attene —& 
tion during their entire life. 
Delta has pioneered the use 
of this type of bearing in 
“low-cost” tools. 

Complete Enclosure of Belt Sander 
The New Delta Belt Sander is completely en- 
closed on all sides, leaving only the sanding 
surface exposed. This design has two great 
advantages: First, it gives the Sander the most 
complete guarding possible; Second, it permits 
the suction system to remove all the dust. 


The new Delta 17-in. Drill Press is the 
greatest drill press value ever offered. 
The facts prove it. See Delta Catalog. 


Why “Delta” Design 
Makes Better Tools 


ed 



















































NEW BELT SANDER 


The very last word in sanding 
machines. Has numerous new 
features including complete 
ball-bearing equipment with 
all ball bearings “double 
sealed” and lubricated for life 
of bearing, full 6-inch 
width of sanding sur- 
face. Operates in both 
vertical and horizontal 
positions. For com- 
plete details see new 
1937 Delta Catalog. 


Send for 1937 CATALOG 


It is crowded with interesting illustrations and descriptions of the complete Delta line. 
Points out in detail the important features of Delta design. And also the new 32-page 
book No. 3 of “Practical Delta Projects” crowded with new and “out of the ordinary” 
things to make—with many photographs, working drawings, and easy-to-understand 
illustrations. Simple, complete instructions make every project easy to follow. Every 


woodworker should have this book. Send 
10c with coupon for Project Book No. 3. 
1937 Delta catalog mailed postpaid. 





DELTA MFG. CO. 


600-634 E. Vienna Ave., Milwaukee, Wis. 
IMPORTANT: Outside of the United States and 


its possessions, Delta Tools are known as 
“TAUCO” Tools. Tauco Tools are identical in 
every respect to Delta Tools. 








DELTA MANUFACTURING CO. Dept. B.1236 
600-634 East Vienna Ave., Milwaukee, Wisconsin 
T enclose 10¢ (stamps or coin) for which please send 
me one copy of the new 1937 Book No. 3 of ‘‘Prac- 
tical Delta Projects.’’ Also place me on your mail- 
ing list to receive 1937 Delta catalog of quality 
motor-driven tools. I am interested in Delta Tools for: 
[} Home Shop [) Industrial Use C) School Shop 





EE ae RT eT DGD. capiininnn 
MI: siscosivisihisbbminanctllisctara dita tie aee eaten ee a hance 
City..... iiiaiaandliianiilan State 

( Check he f you are a Delta user now. 





ntion PoPpULAR SCIENCE MONTHLY when answering 


advertisements in this magazine. 
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SMOOTH.ON 

















BE THRIFTY! 


Do your own 
repairing with 


SMOOTH-ON No.1 


ll fate i 


HIS cement hardens 

into metallic iron, 
costs little, is easy to 
apply and makes de- 
pendable permanent 
and emergency repairs 
that save the house- 
holder big sums. 





By following direc- 
tions in the Smooth- 
On instruction booklet 
youcan stop steam and 
water leaks from joints 
or cracks in the boiler, 
heater, piping and ra- | 
diators, stop leaks | 
from gas lines, stop | 
leaks of fumes from 
air furnaces, ovens and 
smoke pipes, in every in- 
stance avoiding a big 
bill and often the 
renewal part. 





SmouTHONn 








labor 








cost ola 





| SMooTH-ON 


1 is also excellent for re- 
setting loose rivets, hooks, 
hinges, locks, handles, drawer pulls, casters, 
etc., anchoring bolts and pipe posts in con- 
crete, plugging holes or seam openings in 
tanks, troughs and pails, tightening loose 
bases, etc. 


Smooth-On No 
screws, nuts 


Be prepared for emergencies by sending 
for the free book and keeping a can of 
Smooth-On No. 1 in your 
workshop. Get Smooth- 
On No. 1 in 7-0z., 1-lb. or 





Home .~ Auto 


REPAIRS S-lb. can from any hard- 
hi ware store, or if necessary 
er cid , from us direct 

+ apes 

Ne ee ae 

sie! SMOOTH-ON MFG. CO. 


Dept. 58 
574 Communipaw Ave. 
Jersey City, N. J 











SMOOTH-ON J 


‘Write for 


Please send the free Smooth- 


On Rep iir Book 






FREE BOOK 
Name 






Address 





ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED §& 
AIR PISTOL va 
For Target & Small Game 
curate -Practical Adjust — Force 


ing Maximum Velocity at 
with Bolt Action Hammer Fire ‘Hair Trigger 











Economical Ac- 
Amaz- 





Safety ca 
2 Single tA € 
GB Ais Rite geo Shot BB Re t Air Rifle $7 = 
Dealer r Direct—N AE The On 
Genuine Compressed Air Pistols & Rifles On the Marhet. Full De- 


tails Targets Fr rite 


Today for Introductory Offer. 
BENJAMIN. AIR RIFLE co. 65 U.S.A. 


3 N. Bway, St. Louis, Mo., 





| AUTOMATIC PANTOGRAPH | 
FOR MODEL RAILWAY 


XIMULATING the action of pantographs 

used on full-sized locomotives, this small 
model remains folded while power is being 
drawn from a third rail and rises when a sec- 
tion of track fitted with an overhead wire is 
reached. This automatic operation is obtained 
by a solenoid mounted inside the cab and 
energized through an auxiliary contact shoe 
touching the third rail. 

The dimensions shown are suitable for use 
on a standard gauge model operating on al- 
ternating current and can be modified as 
desired with the exception of the solenoid. 
The specifications and dimensions given for 
the winding are the result of many tests and 
are an effective compromise between strong 
pull and low operating temperature. It is 
essential that the solenoid core be slotted as 
shown, otherwise induced eddy currents will 
cause excessive heating. The plunger (9) is 
made from soft iron with a short piece of No. 
14 copper wire soldered in one end. This wire 
is then riveted to the contact arm (4). 

Three holes in the locomotive cab are nec- 
essary for mounting. They should be large 
enough so that neither the mounting screws 


nor the plunger will touch the metal roof. A 
of rubber-covered wire fastened under 
the mount- (Continued on page 
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details of the various 
g the connections 


Assembled pantograph, 
parts, and a diagram showin 
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| THOUSANDS HA 


LEARNED TO PL 


THIS EASY WAY.. 








I began actual 
in less than two months! My friends were 
they wondered when and where I had 
ever taken music lessons 
*Miss R .P. 
Southmont, N. C. 


Everything was so plain and easy, 
music 
astonished 

















I enjoy practicing your lessons and am making 
great headway. I play in a church as second violin- 
and have also signed up with the M 
Ohio, getting $2 per playing hour. 
Mr. E. C. R., Pemberville, 





Ohio. 


*Actual pupils’ names on request 
Pictures by Professional Models 


FREE BOOKLET. 


and demonstration lesson 


EE for yourself how simple and easy it is 
to learn to play your favorite instrument 
short cut method. The 


through this famous 


U. S. School of Music will gladly send you a 
Free Demonstration Lesson and _ explanatory 
booklet which describes the amazingly simple 
principles on which this method is built. No 


You 


needless exercises. No expensive teacher. 
learn at home in your spare 





time and much faster than by | Pick Your Course 
old-fashioned tedious methods. | Piano Guitar 
More than 700,000 people ) anne Savoia 
have studied music this easy | Cornet Ukulele 
way—and what they have Piccolo Clarinet 
done you, too, can do... . The } Flute "Cel 


Hawaiian Steel 


cost is surprisingly low, aver- Guitar 
iging only a few cents a day. Trumpet 
/ 


Piano Accordion 


If you real 
Italian & German 


lavorite ins 





fill out and 











mail the coup in NOW _ The Free wet me , a 

Booklet and Demonstration Lesson ulture 

will be sent you at once. Address Harmony and 

U.S. School of Music, 812 Bruns- » aoa 
‘it ne 7 rums an raps 

wick B ot kes oe By ne 1 Banjo (Plectrum, 

rod ow = 5-String or Tenor) 





U. S. SCHOOL OF MUSIC 
812 Brunswick Bidg., New York City 


Send me your amazing free book, ‘‘How You Can Master 
Music n Your Own Home th inspiring message by 
Dr. Frank Crane; also Free Demonstration Lesson and par- 
ticulars of your easy pa ent plan 

Have you 
Instrument Instrument ? 
Nar 
Addr 


cut PQWER costs 
with this a 
K R W Ford V-8 Unit 
60 H. P.—complet 
compact portable 


for welders compre 
sors, hoists, pum] 
amusement device 





well drillers, agrict 
tural and contractor 
equipment, etc. Wi 
pay for itself out 


savings in a few weeks. Write us or see yo 
local Ford Dealer. 88 


9 Lock St. 


vein \ 
EXCLUSIVE BUILDERS OF APPROVED FORD SHOP Equipment Simce i916 
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AUTOMATIC PANTOGRAPH | 
Continued from page 100) 


ing screws and run down to the regular con- 
tact shoe carries power from the pantograph 
to the motor. No dimensions are shown for 
the auxiliary contact shoe since these will de- 
pend on the space available for mounting it. 

If the track is laid out so that the overhead 
wire overlaps the third rail slightly at each 
end, the change-over will be accomplished 
without any change in the speed of the train, 
and since the motor circuit will be open only 
momentarily, the remote control reversing 
mechanism will not operate—H. W. Drypen. 





Underside of locomotive with auxiliary 
shoe for getting power from third rail 





MODEL TRAIN CHANGES 
ROUTES BY ITSELF 
B* INSULATING certain portions of the 


track in a model railway system and in- 
stalling a pair of remote- control switches, it is 
possible to have the switches automatically 
operated by the train itself so that the train 
alternately takes one route, then another. Al- 
though especially designed for small layouts, 
the scheme works equally well when used with 
larger sets. 

Lay out the system as shown in the dia- 
gram. Each end of the installed inside rail of 
the insulated section is provided with a fiber 
pin, which insulates it from the rest of the 


ase : — 











dnenggh —_ 
— — ~< — 

—-_ 

AT IA 6S { SECT 

>_> L AT TRACK 


Although designed for small layouts, this 
arrangement will work on larger sets also 


rails. This rail A should be separated from the 
ties by some tcc: Bae hy material 

The system operates as follows: Start the 
train at the left curve in the direction indicat- 
ed, letting it take either route. When the en- 
gine wheels roll upon the insulated tracks, an 
electric circuit is completed which follows the 
wire from the rail to a terminal of one switch 
and the opposite terminal of the other switch. 
This changes the switch that the engine is 
pproaching in order to let it through and also 
changes the switch just passed so that the train 
will take the other route the next time. Be 
sure that the insulated section of track is far 
enough ahead of the switch so that all the 
cars will pass over before the engine automa- 
tically causes the direction of the switch to be 
changed.—RosBertT WEST. 


NONSLIP YARDSTICK FOR GLASS 


\ YARDSTICK used for cutting glass can be 


+ 


prevented from slipping by cementing to the 


underside a strip of rubber cut from an old 
inner tube.—Emit J. Novak. 
je a 
START a home rkshop club in your town 
Sen, tamped, self-add) . be for 















| REMEMBER WHEN 
RADIO FIRST STARTED... 
EVEN THEN MIDWEST 
WAS KNOWN FOR ITS 
POWER and BEAUTY / 













































































Only MIDWEST «g gwves you DIAL-A-MATIC TUNING 
are plus Cxclusive Hew ELECTRIK:-SAVER ! 


This latest and greatest Midwest radio is 
the standard bearer of a distinguished 
line that has been the final word in superb 
radio achievement since the first Midwest 

























was built over seventeen years ago. 
The new 1957 Midwest incorporates all the 
developments and exclusive features that will be ] 
considered necessary and desirable in all radios— 
two, three or even tour years WORI ps 
ee See oe. x a ‘aaa mine rns MOST POWERFUL 
you have secured the big 1957 CHASSIS 


Midwest 40-page cataloge— 
learned all the facts about 
this i beautiful, 


amazin ly 
bigger, better, more powerful COMPLETE 
wiTn 


radio ... how the famous 
Midwest factory-to-you plan GIANT 


makes it possible for you to THEATRE: SONIC 
buy at wholesale prices ... SPEAKER 
direct from factory ... giving ( LF ss TUBES 


4 


you savings up to 50° 















ELECTRIK-SAVER 


6 TUBES | 


FIVE WAVE BANDS 


This super deluxe Midwest is so 
amazingly selective, so delic: itely child 
sensitive, that it brings in distant can bring 
foreign stations with full loud in ten perfectly 


HOME TRIAL 
speaker volume on channels tuned programs in 


r , ten seco ynds! It’ Sa hig TERMS AS LOW AS 
adjacent to powerful | locals. You'll thrill to whirl the “ then hear the $5,020 DOWN 


thrill over its marvelous super- station you want...come in instantly, 
automatically , aStast as you can _ Ss 
‘ Hi : buttons. The exclusive Electrik-Saver 
“concert realism”... magnificent feature cuts radio wattage consump- 
world-wide foreign reception. — tion 50°%...results in Midwest radios 
Deunttedl Triple-Twin tubes two using no more current than ordinary 

tube sets—enables them to 


tubes In one) give ?20-tube results. operate on volume as low as 80 volts. 


30 DAYS 
FREEF 








A COMPARISON - 
CONVINCED ME | SHOULD 
HAVE A MIDWEST. ITIS 
A SPLENDID PERFORMER. 


fred Mac Murroy 





performance...glorious crystal-clear 
























Scores of marvelous Midwest features, Save the middleman’s profits and buy (PARAMOUNT FEATURED marth 
many of them exclusive, make it easy to at wholesale prices direct from factory. 

parade the nations of the world before You have a year to pay ... and terms 

you. You can switch instantly from are as low as 10c a day. Now, you can try 


American programs ... to Cané ian, any Midwest radio in your own home 
police, amateur, commercial, airplane and for 50 days on our special FREE trial 
ship broadcasts . . . to the finest, most plan. These guarantees protect you. 
fascinating world-wide foreign programs. Foreign Reception Guarantee... Full-Year 


With Dial- A- Matic tuning, even a Warranty and Money- Back ‘ Guarantee. 


MIDWEST RADIO CORPORATION 
DEPT. F-59, CINCINNATI, OHIO. 


Established 1920 Cable Address: MIRACO ... AllCode 


MAIL COUPON TO 
TRIAL OFFER AND 40-PAG 


















' 

MIDWEST RADIO CORPORATION ; 
Dept. F-59, Cincinnati, Ohio Name ..........-...-----------------e0--ee----- — 
Without obligation on my part, ; 
send me your new FREE catalog Address conevadsoontsscssssonececooscosese . = sviilnisteilialitsiad cvcciinndan -4 
and complete details ol y r i 
liberal 30-day FREE trial Town............... ...... State i 
iter This is NOT an rder Special offer and prices prevai! only when dealing direct with factory by mail ' 
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GRAFLEX 








Put a Graflex in Santa’s bag and perfect pic- 


nthe bag,"* too. Give Graflex— 


tures are 
theca athat takes the guesswork out of 
rift-giving as well as f ure-taking! Your 
dealer will gladly show you Graflex All- 
Amer! ade Cameras and Equipment 
National GRAFLEX 
A pate t gift— a handful” 
Though 
























































































finest minia eflex camera! 
splend 1 gift for the camera owner! It 
an enlarger, a contact f er and re hing 
desk all in one—alm a co ete dark- 
room in itself! Compact and portable 
“Ph hic Enl 
otographic nlarging” 
Any picture fan will appreciate this incer- 
a OO fe > » k by Fr ankl 
Jorda ay R.P.S Free with the f 
i ase of an Enlarg-or-Printer, or $3.5 
FREE! © a and rahi 
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Camera, 





full size 





Genuine (not a 


toy) movie camera—using 
standard 50 ft. rolls of 16 
M film, any make—at 
an amazing low price 


New invention but tested 
and proved efficient, easy 
to operate, high stand- 
ard results. Special, built in, no adjustment 
lens makes it easy for any one to use Begin- 
ners and experts alike are amazed at the beau- 
tiful life-like pictures. This new Bell MOVIE 
CAMERA has accurate view finder, simple key 
wind, highly sensitive lens, uses any make full 
size, 16 M.M. film, and is 


° 
Automatic—No Cranking Necessary 
Anyone can now take excellent movies as eas- 
ily as with an ordinary com era and be sure of 
fine pictures. This introductory price cannot 
be guaranteed for long Sent POSTPAID on 
receipt of only $7.50 for camera complete, fully 
guaranteed and on 10 days trial. If you pre- 
fer, send only $1.00 and camera will be sent 
C.O.D. for balance of $6.50 postage. 
MONEY BACK promptly if you are not per 
satisfied Send NOW and take advan 
tage of introductory price. RUSH 


QUALITY MERCHANDISE COMPANY 
Dept. 97, 2306 Lincolnwood Drive 
Evanston, Illinois 
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YOUR CHRISTMAS MOVIES 
(Continued from page 84) 


a position to use any strong artificial light, 
then the best solution is to see that the tree 
is placed away from the windows as shown in 
Fig. 3 so that you can take movies from the 
cuter corner of the room in the angle formed 
by the two rows of windows. This arrange- 
ment will give satisfactory results, although 
you will probably find that the upper part of 
the picture “ppears darker than the lower 
portion. This effect can be counteracted to 
some extent by spreading a white cloth or 
sheets of newspaper all over the floor so that 
more light will be reflected upward. Be care- 
ful not to get the cloth or newspaper in the 
camera’s field of view. 

The various problems of artificial lighting 
for movies and still pictures have been covered 
in many previous articles so that it seems un 
necessary to go over this ground again in 
connection with lighting the other scenes in 
your Christmas movies that do not involve 
the Christmas tree. 

The lighting of the miniature scene that 
forms the main title will depend on the scene 
you build and the effect you want. 

As worked out by Mangard, it was a moon- 
light effect. One of the photographs shows the 
actual set-up as it was being filmed; another 
shows how it looks on the screen. The whole 
scene was lighted by indirect light reflected 
from the ceiling of the room, a No. photo- 
flood bulb being pointed straight upward 
(equivalent to four ordinary photoflood bulbs) 
The moon consisted of a hole in a piece of 
gray cardboard behind which was placed a 
piece of opal glass, and directly back of that 
was a photoflood lamp. The camera was 
operated at normal speed, stop F/2, and fast 
panchromatic film was used. 

The surfaces of the wooden letters were 
painted with dead black paint as otherwise 
they would not have shown up against the 
white background. 

Some form of decoration seems appropriate 
for the subtitles on a Christmas film, so 
several designs are suggested. These were 
copied or adapted from last year’s crop of 
Christmas cards. Use one of these or work 
one for yourself, but stick to just one 
design for all subtitles. 


out 


EASY METHOD OF SHARPENING 
LARGE DRILLS IN A LATHE 
In tHe absence of proper drill-sharpening 
equipment, I have found it a comparatively 
simple job to sharpen large twist drills by hand 
in the lathe by the following method: First 
grind off a rear corner of one lip sufficiently to 
distinguish between the two lips—just an 
identifying mark. Then chuck a piece of cold- 
rolled stock, put the drill in the tailstock drill 
chuck, and feed it into the metal so you can 
note which lip is producing the most chips. 
Slide the tailstock back, and turn the heavier 
cutting lip to a convenient position for 
whetting. Carborundum of a coarse grade 
may then be used to stone down the offending 
Start at the rear of the lip and work for- 
ward, and feed the drill into the stock occa- 
sionally to test. When both lips cut evenly, a 
touch-up with a fine stone will make the edge 
last longer and cut faster. If it is difficult dur- 
ing the sharpening operation to tell just where 
the stone is cutting, coat the surface of the lips 
of the drill with a saturated solution of copper 
sulphate—Mark A. Cooper 


HOW TO REMOVE PENCIL MARKS 
FROM UNFINISHED FURNITURE 


\ PENCIL guide line or dimension mark on 
1d, which stubbornly resists removal by 
sanding or erasure, will disappear like magic if 
it is first moistened with clean water and then 
given a few strokes with a fine grade of sand 


pape! Eric MUNSINGER 













NO CLEANING 
ADJUSTABLE POWER 
LOW COST AMMUNITION 


Grooves inside barrel make the Crosman 
real rifle with all the tting accurac 
this term implies. Sho let (pell) sar 
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, taining importan 
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Catalog. Write. 


Ask Your Dealer To 
Show You A Crosman, 


harder hitting and more accurate 
Made to American standards by 
American workmen. Free folder. 












Crosman Arms Co., Inc. 415 St. Paul St., Rochester, N.Y. 








Leper MONEY BELT 


New; exclusive; wear like ordinary belt. Inside pockets 


protect cash, papers, jewels. Genuine black cowhide 
snede leather lined. 1% in. wide; state 1 neth desired 
Postpaid in U. S., $3; with two pockets $5. 


EASTERN STATES DIST. CO., Box 271, Burlington, Vt 


























New OUTBOARD” Motor Sled 
READ v= 


Builders! 
Now you can easily build Mead’snew, 
stream lined eed SL. ~g at heme 


ut OUTEC JARD or 


Amazing speed, 





ted lite 
ME ADG LIDERS, 15 
S. Market, Dept.12-D, 
CHICAGO 


Automobile Racing NEW BOOK 


( Fourth Edit 


Nine Chapters—66 illust ead ions, dirt 








midget and cham 





pionship cars and drivers. How to build cars and bodi¢ 
14 working drawings. Converting 

stock cars to 135 m.p.h. racer 

| questions on speeding 

balance, speed, revs, rules 

track records, et« 

$1.00 C.0.D $1.12 

Ray Kuns, Dept. D, 

Madisonville, Cincinnati, Ohio. 





















Send 25c today 
for this big 60-page book 
full of valuable infor 
mation, ideas and suggestions for trailer buyer 
user ells how to build Tops, Bed 

All about Electric Light and Water 
oor Plans, et Catalog of parts and 
equipment includes everything you want— Axle 
Hitches, Pumps, Stoves, Lights, Windows, Sink 
Toilet fattresses—over 200 items exclusively 
7: ae ane 4 eens © sehen Rush 2 
y guaranteec 


TRAILER ‘SUPPLY to. Box 4 438. 8, WAUSAU, wis 

















AUTO COMPASS 


Have you ever taken the wrong road 
and driven many miles before dis 
covering your mistake? This new 
AIRPLANE TYPE AUTO COM 
PASS constantly tells your directior 
of travel. Sticks to windshield. Bas« 
1's" diameter. ONLY $1.95 POSIT 
I 


*AID, including Compensator 
SATISFACTION GUARANTEED 
ll _— dealer cannot 


y you, order direct. 


Hull Mfg. Co... Box 246-E, Warren, Ohio 








Always mention Popular SCIENC! 
MONTHLY when answ ering adver- 
tisements in this magazine. 
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GASPARD THE SAILOR 


(Continued from page 68) 
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FOR CARVING 
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Fig. 4 DETAIL OF 
EYE 


Steps in whittling the head, and larger de- 
tails of the cuts for eyes, nose, and mouth 


ing the head, decide whether you want a 
Breton, a Scot, or merely an overweight sail- 
or of any nationality. Sketch in the lines of 
Fig. 3a and cut away the shaded portions and 
shape the pompon. Round up his tam and 
cut the concave curve of the tam toward his 
head all around. Sketch on his whiskers in 
any way you want them; then cut away the 
waste wood just as you did in shaping his 
arms. Draw his nose as in Fig. 3a. Cut back 
the plane of the face all around it until it 
stands out prominently, but remember to 
leave the ear blanks behind the mutton-chop 
whiskers. The head should no’ resemble 
Fig. 3b. 

Round up the plane of the face, divide it 
into thirds horizontally, and cut deep notches 
for the eyes and mouth. The top line of the 
eye notch—the eyebrows—should come even 
with the top of the bridge of the nose, and 
the top line of the lower notches (one at each 
side of the nose) should come just above the 
nostril on each side, as clearly shown in the 
side-view photograph. 

Cut the bottom of the nose as in Fig. 5, and 
about a third of the way from nose to chin, 
sketch and cut the crescent-shaped groove 
that marks the mouth. Form the upper lip by 
cutting straight upward from this groove to 
the bottom of the nose, sloping the surface 
backward and upward until it meets the upper 
wall of the original triangular notch, as in- 
dicated in Fig. 5. The lower lip protrudes 
slightly, so round up the lip itself and cut 
away a little wood beneath it all along. Shape 
the chin by cutting away the outer, lower 
edges of the triangle, and finish the mouth as 
indicated in Fig. 5. 

At the bottom of each eye notch, round up 
an eyeball-shaped mound, divide it in two 
horizontally with a grooved line, and cut a 
deep triangular wedge out of one half of the 
lower portion, as in Fig. 4. Be sure the 
wedges are cut from the same side of each 
eye. The head will now look like Fig. 3c. Cut 
a series of V-notches side by side along the 
beard, shape up the back of the head and 
groove it similarly, and cut a triangular notch 
to represent the passages in the ear (Fig. 3d 

Sketch in the neckerchief, outline it with a 
V-groove all around, and cut away the blouse 
beneath it. Make several rough cuts along 
the sleeves to represent wrinkles, and one or 
two on the blouse. Three notches on each 
arm, as shown in Fig. 1, radiate from the in- 
ner edge of Gaspard’s elbow to represent 
wrinkles, 

If you want to paint the figure, you can 
make the pants and tam white, the blouse and 
pompon dark gray or blue, the neckerchief 
red with white polka dots, and the shoes 
black. Touch up the face and hair as you 
vish, and Gaspard is finished. 

To change Gaspard’s size, use larger or 
maller squares when drawing the checkerboard. 
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Be Popular! Become an 
Expert Harmonica Player 





It’s great to be popular with your friends—to 
be invited to all the parties—in on all the good 
Well, that’s what happens if you are a 
good Harmonica player. Thousands of boys and 
girls have found the Harmonica a short cut to 


times. 


popularity. 


New Instruction Book 


Makes Learning To Play The 


Harmonica Amazingly Easy 


The new Hohner Harmonica Instruction Book 
is the simplest and easiest instruction book ever 


prepared for the Harmonica. In addition to 
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full 


instructions how to play, it also contains a num- 


ber of old time songs, and tells how to organize 
FREE Copy. 


a Harmonica Band. Send for 


M. HOHNER, Inc., 351 Fourth Ave., New York 
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Operate on non-explosive fuel at 
one-eighth the usual cost of a gasoline engine. 
The savings in fuel alone will soon pay for 
it—5 and 10 H. P.— Sold Direct from Factory 
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Get Your Copy of the 
1936 Home Workshop 
INDEX 


ORE than ever before you will need 
the Home Workshop Annual Index, 
just issued for 1936. That is because the 
Home Workshop Department has _ been 
greatly enlarged during the past year. No 
less than 500 pages were devoted to it and 
to such hobbies as radio, microscopy, 
chemistry, and astronomy. And the Index 
lists every item. Get it and you will save 
yourself hours of searching through your 
old magazines for needed information to 
help you in your work. 
Every article on craftwork, shop methods, 
house repairs, model making, radio, auto- 


mobiles, and the like is not only listed 
alphabetically, but also carefully and com 
pletely cross-indexed. You will be sur- 


prised to find how many times you will use 
the Index, because it is a classified guide to 
the most up-to-date reference material on 
these subjects that can be found anywhere. 

It is not necessary to fill out a coupon or 
write a letter. Merely address Popular 
Science Home Workshop Index, 353 Fourth 
Avenue, New York, N. Y., and inclose ten 
cents together with a plain return envelope 
addressed to yourself. Do not put a stamp 
on the return envelope which you inclose; 
we will pay the postage when we mail the 
Index to you. 

A few copies of the 1934 and 1935 In- 
dexes are still available at the same price 
of ten cents each. Send thirty cents if you 
wish all three. 


SMALL SOLDERING LADLE 
MADE FROM COUPLING 


A sMALL solder-melting pot for dip solder- 
ing or casting can be made easily from a 
134-in. pipe coupling sealed at one end with 
a plug hole is drilled and tapped near 
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FIRST STEPS IN INSIDE PAINTING 





(Continued from page 76) 


By avoiding powders containing true soaps, 
we must have recourse to the safer washing 
powders that have trisodium phosphate as a 
base—generally about 75 percent with 15 per- 
cent sodium metasilicate, 10 percent sodium 
borate, and sometimes further modified to 
ise some soda ash. All of these have various 
functions in loosening the film of dirt. 

If, however, we are to use the new paste 
cleaner mentioned before, the dry powder 
should be stirred into a 12-qt. pail partly 
filled with cold water. When the paste has 
thickened to a body that does not quite drip 
from a wall brush, it is about right for use. 
It is applied as shown in one of the illustra- 
tions by using any old, wide wall or paint- 
brush, or a new one if need be. Do not leave 
the brush standing in the paste, or leave the 
paste in the brush overnight. 


‘TART at the bottom of a wall panel rather 
than at the top. I know that some of my 
painting friends have spent a lifetime doing 
just the opposite, but painters have wondered 
for a long time why a few spots and streaks 
would appear on their work after the wall 
had been dried, following a really fine job of 
washing. I undertook to study this out and 
found that when the washing was started at 
the top, some cleaning compound always 
spotted or dribbled down the wall below. By 
marking the location of these spots and letting 
the washing continue to completion, it was 
discovered that these same spots or dribbles 
were the ones that appeared to be a different 
color on a perfectly clean wall after it had 
dried. Study of the spots showed that the 
cleaner dried enough, before being subse- 
quently washed off in the cleaning process, to 
become quite concentrated and hence “‘bit in,” 


as the painters call it, much more than the 
normal material. When a wall is washed from 
the bottom up, any spatters of the cleanser 
fall on the freshly washed wall below, where 
there is no dirt to accompany the “biting in,” 
hence no spotting. 

Another aid in cleaning is a new type of 
cellulose sponge—a yellow, rubberlike ma- 
terial that will do practically all the natural 
sponge can and some things that it cannot. 
The artificial sponge is manufactured in a 
number of cut shapes and sizes. Being square 
faced, it makes better contact, does not tend 
to bend away from the surface, and best of 
all, does not drip, even when used on a ceiling. 

Throughout the washing process the floors 
should be protected with adequate drop 
cloths, cloth strips, or both, and, when neces- 
sary, with a layer of building paper beneath. 
The feet of ladders and stools should be ex- 
amined to see that nothing adheres to them 
to mar polished floors. 

It is during the cleaning process that all re- 
pairs, sanding, puttying, and resanding must 
be done, previous to the work of undercoating 
or enameling or both. In many cases the use 
of several grades of waterproof or so-called 
“wet-or-dry” sandpapers will do much to ex- 
pedite the work. One of the illustrations 
shows a column being wet sanded. Since this 
column is part of an open-arch treatment be- 
tween a living room and dining room, to use 
dry-sanding methods would be certain to 
spread ivory enamel dust over the walnut 
dining-room furniture adjacent. With the wet 
sanding, dust is avoided. The work is after- 
wards sponged off with clear water and wiped 
with a washed chamois (wash leather), fresh- 
ly squeezed free of water, so that it can be 
quickly and easily inspected. 





When wash leathers are freshly bought, they 
are full of padding grease used to keep the 
leather soft and flexible during manufacture. 
Before such a skin can be used to wipe dry 
paint surfaces or to clean windows, it must be 
washed in tepid water and rubbed freely with 
a mild, white soap. If no clothes wringer is 
at hand for drying the leather, it must be 
folded into a pad and squeezed dry, not wrung. 


>) OR all work of this nature, a low (12-in.) 
and a high (18-in.) square stool with an 
18-in. square top, are good. They aid in 
cleaning and painting jobs around the house, 
as illustrated in the center photograph at the 
beginning of this article. 

After all the ceilings, walls and trim have 
been washed and rinsed, there still remains 
the -floors. In actual practice these should 
simply be cleaned with a broom and wiped 
up, after which the well shaken drop cloths 
are relaid. Then the decoration of the ceil- 
ing and trim may be completed. 

When every part has been inspected and 
passed, it is time to clean the floors. If they 
are varnished and have been cleaned with an 
oil mop during their use, it is very necessary 
that an alkali cleaner be used to remove all 
wax or oil films. The trisodium phosphate, 
soda-ash cleaners are excellent for this work. 
If a cupful of powder is dissolved in a 12-qt. 
pail of clean, warm water and applied freely 
to a small portion of the floor, rubbed around 
with a brush, and then wiped up clean with a 
fresh sponge and clear water, a fine clean sur- 
face-is left for revarnishing. However, let the 
washed floor dry overnight. 

Do not clean a floor with gasoline or tur- 
pentine; they will only dissolve traces of wax 
and oil and spread them around over the sur- 
face so that when a coat of varnish is applied 
it is almost as certain to remain sticky and 
collect dust as did my friend’s unfortunate 
job of enameling. 















W LISTEN, LARRY — 
YOUCANT BACK OUT! 


SAY - WHATS 
BITING you? 
you'RE NOT 
SERIOUS 
ABOUT NOT 
BEING IN THE 
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I CERTAINLY AM - WHAT 
D’YOu FELLOWS TAKE 
ME FOR? THINK I WANT 
| TO GET UP AND PLAY IN 
FRONT OF A BUNCH OF 
PEOPLE WITH THIS 
PIMPLY FACE? 











GOSH - WHY DION T I 
THINK OF IT BEFORE - IF 
THOSE PIMPLES ARE ALL 
THATS HOLDING OFF 

LARRY -I KNOW WHAT J} 
LP WILL FIX‘*EM! 


“f RK A_AL 


NOT MUCH! 
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glands develop. This causes 
disturbances 
system 

oversensitive 


advertise 
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Mg A TAKE IT FROM \ Gee ) LARRY'S A wiz | all : g . 
& ME LARRY=-THIS | (CHARLIE - Wy PS WITH THe ney arcane wove ormnuains ar vuapens 
FLEISCHMANN'S] 3 you SAX= (HE KNOWS (HIM ON 7 keep YOU from being a hit 
(YEAST |S SLICK // sure are | HOW TO PTHOSE YEAST IY 
STUFF TO FINISH y' ONE PANIC EM] LV CAKES. 4 i A . young people _ thissensitive skin—pimples 
| OFF PIMPLES -JUST SWELL | ALL RIGHT THEY FIXED. ples aha Fh 9 A ado- aes chmann’s fresl 
| YOu START EATING IT Guy! ‘grape HIMUP Jj lescence from about 13 to Yeast helps to a hear 
i RIGHT OFF! \ » SNES. aang gr ikea skin irritants out of the 
\ . At this time important blood. Then, the pimples 


co. Just eat 3 cakes daily 


throughout one about % hour before 


The skin gets each meal—plain, or in a 
Waste poi little water— until your skin 
the blood irritate is clear. Start now! 


_ clears the skin 


by clearing skin irritants 
out of the blood 


Copyright, 1936, Standard Brands Incorporated 
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Mele) .@ 10) -absih 
ATKINS ow. (ATKINS 


Maye sad Ke 
PISTOL GRIP HACK SAW BLADES 


FRAMES 






MAKE ANY METAL CUT FASTER.. 
CUTTING JOB EASIER LAST LONGER 


AT YOUR DEALERS 


@ Cut many metals other blades 


cannot cut. Guaranteed to cut 
more metal than any other blade. 
Cut effort and 
every job. ATKINS 
Steel” Blue End Hack 


have and 
standard hacksaw _practise-lead- 


cost on 
“Silver 


Saw Blades 


time, 


changed improved 


ing metal cutting industries in- 
sist on their quality and efficiency. 


This New ATKINS Display at Your 
Dealers NOW —shows ATKINS No. 10 
Hack Saw Frame priced at $2.00; ATKINS 
No. 11 Hack Saw Frame at $1.20; ATKINS 
No. 7 Hack Saw Frame at 70c; ATKINS 
“Silver Steel” Files at 30c up; ATKINS 
“Silver Steel” Blue End Blades at 30¢ and 
ATKINS Non Breakable Blades at 10c. Re- 
member, in your shop—“The Best Tools 
mean the Best Work.” Insist on ATKINS! 


E.C. ATKINS & COMPANY 
128 S. Illinois St., 


ATKINS 


Indianapolis, Ind. 





Send 10¢ for HOW-TO-DO- 
IT Book, shop layouts, fur- 
making wood joints 
where to cet 


niture 


metal cutting, 





25 plans, and illustrated 

home workshop saw catalog. 

© ame oe ee ee ee ee oe oe oe oo 
6P 


BE. C. Atkins & Co., Illinois Street, 


128 S. 


Indianapolis, Ind 


Enclosed l0c. Send HOW-TO-DO-IT Book to— 


PW contin ddnehsnesadncsduseunasneaebaaaeenmaaade 


Address 


l am also interested in saws for 
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T-SHAPED HOLDER AIDS 
IN SQUARE-KNOT WORK 


The base is placed under the legs with the 
upright between knees. Tacks hold the work 


N UCH time may be saved in making 
4 square-knot belts and other types of 
knot work by using a holder of the kind il- 
lustrated. It is merely a piece of wood 2 by 3 
by 7 in. fastened to the center of another 
piece 1% by 3 by 12 in. The finished end of 
the work in process should be fastened to the 
upright with thumb tacks, and it is moved 
back from time to time as the work grows in 
length. 

To use the holder, sit with the base beneath 
the legs and the upright between the knees. 
Push the board as far forward as possible. 
The weight of the legs is sufficient to hold it 
in place, even when the work is given a strong 
BUELL. 


tug.—WarrEN H. 





Only two pieces of wood are needed to make 
the holder. Both should be well smoothed 


LIGHT SHOE-TREES MADE 
FROM WIRE HANGERS 


]}OT wanting to add the weight and bulk 
4 of shoe-trees to my luggage on a recent 
trip, I improvised a pair by bending two wire 
clothes hangers as shown. They proved to be 
so useful and effective that I have discarded 
all others in their favor. They are easy to re- 
place in case they become mislaid or lost, and 
can be hung on hooks to keep the shoes off 
the floor and out of the way.—K. F. Keir 





and the 


The coat han ngers are doubled over 
1d locked with the bottom part 


hook bent 


MAKING SOLDER STICK TO IRON 


SOLDERING cast iron is difficult, but may be 
done by copperplating it before soldering. 
Phis is accomplished by rubbing the iron with 
vet copper sulphate (blue vitriol) crystals. 





WHAT TO MAKE and sow 
lo make it ONA LATHE 


, WRITE for these books: ¥ The 
\ Home Workshop, free; (2) tto 
ee on the Lathe, 1c; (3) How to 
Run a Lathe, 160 pages, 25c. Coin 
or stamps accepted. Any South 
Bend Screw Cutting Lathe on 
easy terms. Priced $75 up. Ask 
Sor Catalog 15, 

\ Sree. 









Pi »_}—— 4 
SOUTH BEND LATHE WORKS 


399 Madison St., South Bend, Indiana, U.S.A. 






















POWER 


AMERICA'S a 
ELECTRIC LANTERN 
cts ee 












| @ 2 lights on a double action f 





SARK 









switch. 800 ft. spotlightfrom | 
front reflector; broad flood- 
light from top. 

80 to 100 Hours Light from 
One 6-Voit Dry Battery 
The most powerful, serviceable 

electric lantern for all needs— 

fishing, camping, touring or home, 
644” high. Unbreakable lens. At sport, 
hardware, electrical dealers or write. 
Delta Electric Co., Marion, ind. Dept. 400 


ene ee 


(LESS BATTERY | 








IDEAL 
24 in. Model 
Clipper Ship 


CUTTY 














Build a perfect and beautiful Model of this famous Clipper Ship. Th« 
IDEAL Construction Kit contains Fully Carved 

e Wood Hull, Stamped Balsa Decks, Lifeboat 
() °° Anchors, Bitts, Chocks, Steering Whee! (all cast 

j , Chains, Masts and Spars, Sail Cloth, Ris 

Cast Metal | ne.<ement Colored Laeaver, Sandon, 
reluc 1 ze s. Complete Kit...$2.00 
DEAD EYES or Order Direct.) Send 5e f 


metal 














Gow Low Prices Catalog Mode! St ips Fittings, Materials, Supplie 
« 2 | The IDEAL COMPANY 
a a. A 28 West 19th Street New York 
AIR SCOUT JR. DOLLAR RADIO 





A real radio capable of 
keen broadcast recep- 
tion. For only $1 youget — 


every part needed to | 
build the powerful radio 





shown, including tube 

Parts mount on wood with 
pane! (not in kit) which 

you can make yourself TUBE 
Jses expensive {dry ; 
batterie Bo l-size p 

ture diagram and de | 
tailed instructions. 











FUN TO BUILD—FUN TO OWN 
i ‘ ; ; . PS, Place, 
Allied Engineering Institute, et - Maes! sm ng ace 











a: ; 
FINEST WOODS Cane 


For all requirements available in small CREDIT SLIP 
quantities in VENEERS, LUMBER, 25¢ 
PANELS, INLAYS, INLAID BOR- 
DERS. Proper woods are the basis of all good 
work. Why not use the best? Inquiries invited 


Albert Constantine & Son Inc. gah 


PAINT SPRAY 0 OUTFIT ONLY $6. 95 


eair compressor, with adja 
»¢ Internal mix spray gun, ex 
, all mounting acce 










Th is all purpo se spray outfiths asat wovalve 









ne yazleandaluminum cup onnections 
sories and ins — *tion 
H.P. motor, chi 
ed. The pon: teary > we 
than weareasking forthee 
outfit. Works ec 

Y 






PHILADELPHIA 
MACHINERY CO. 


603 Arch St. 
Philadelphia, Pa. 
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DRESSING TABLE WITH 
STOOL AND MIRROR 
(Continued from page 74) 


runs. The proper assembly is shown in Fig. 4 
Be sure to have them all square with the 
frame. 

The drawers come next. The small drawer, 
shown in Fig. 5, is for pins, safety pins, hair- 
pins, and the like. It is quite shallow and has 
small receptacles built into it for the purpose. 
Anyone who has made drawers before will 
have little difficulty in making the large 





drawers. The drawer fronts are molded and | 


protrude % in. from the frame. 


up the top and fasten it to the frame. This 
| may be done with regular table-top fasteners 
or by fastening it to narrow strips screwed to 
the inside of the frame. 

A detail of the carved shell is shown in Fig. 
8. If the legs are to be carved, the work 
should, of course, be done before assembling 
the frame. 

Be careful in choosing the hardware for this 
piece, because nothing will so mar the ap- 
pearance as inappropriate hardware. Bail 
handles, similar to those shown, are the only 
proper kind to use. These may be purchased 
in a dull antique color. 

In making the stool (Figs. 9 to 13), the legs 
are shaped from solid stock in the same man- 
ner explained for the table. The stretchers 
may be of hard pine since they will be covered 

To upholster the stool, tack webbing to the 
underside of the stretchers, two strips length- 
wise and three crosswise. Interweave these as 
shown in Fig. 12. Sew six 6-in. seat springs 
where the webbing crosses and tie them with 
heavy twine. For best results they should be 
tied four ways. Do not compress the springs 
much when tying (Continued on page 108) 





List of Materials 
QUEEN ANNE DRESSING TABLE 
N f 


Pieces De I I W I 
4 Leg 3 
8 Block to glue t ( 5 3 
1 Bach l 
1 Front ay 8 ¢ l 
? Ends 8 l 15 
l Rail ab ( ] ree 
drawer } l 
1 Top 7” 2 3S 
1 Large drawer front Ve 3 9 
? Small drawer fronts 
1 Pin-drawer front 7 l'4 Y 
2 Drawer sides (poplar ) 3 17 
4 Drawer sides (poplar) 3 17 
2 Drawer sides (poplar) l'4 17 


Upper drawer back 

(poplar ) ‘ 

2 Drawer backs (poplar) 4 3 
1 Drawer back (poplar) + Z 
Drawer bottom 

(plywood ) j 17 '4 28 
Drawer bottoms 
(plywood ) 
Drawer bottom 
(plywood ) ; s 17 
Partitions for 

pin drawer (poplar) e g g 
Partitions for pin 

drawer (poplar) . g 3 
4 Drawer runs f 1 5% 16 
4 Drawer runs ri l'4 | 
4 Drawer guides } 1's 14 
Small blocks to support drawer 

runs (see drawing 


QUEEN ANNE STOOI 


4 Le 
8 Block to glue to legs 
Long stretchers 
2 Short tretchers 
Corner blocks 
MIRROR FRAMI 
Mo , l 
aay . } 
ach plywe } 1 15 


DECEMBER, 193¢ Please » 





| | When all the drawers have been fitted, glue | 
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Burning Fever 








my Pipe of a 


by OR. HOLDEN A. SCALPEL 


Famous Pipe Specialist 


The patient’s symptoms were 
familiar. Abnormal heat had 
been chronic since birth. 





A new treatment 
was indicated. 
I administered 
Union Leader. 
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"Thank s,doctor! 


Now I'll always 
©») know what's 
— for me!* 
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Patient responded 
instantly! Fever now 
recurs only if Union 
Leader is withheld. 








You too, can cool a Feverish Pipe 


THIS EASY, INEXPENSIVE WAY! 
If your pipe gets overheated and 
burns your tongue, try this sim- 
ple home treatment! Fill up 
with old reliable Union Leader— 
made of fine full-ripened Ken- 
tucky Burley for rich flavor, 


UNION 
LEAD 





n POPULAR SCLENCE MoNnTHLy en answering adi 


THE GREAT AMERICAN SMOKE 


specially cured to take out bite 
and burn; and aged-in-wood for 
perfect, mellow smoothness. 
Union Leader makes even a new 
pipe cool, fragrant and sooth- 
ing! Any tobacconist will fill 
this prescription, for only a 
dime. (Fine for cigarettes, too!) 






Copyright, 
1936, by P. 
Lorillard Co.,Inc, 





FOR PIPE 
AND 
CIGAKETTE 
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‘Dad and Junior 


brings in all 
the foreign stations” 


ADS from eight to eighty find a 

“ new thrill in the building of a 
short wave or all-wave radio. Mom, Sis 
and the entire family find added en- 
joyment and pride in listening to it. 
THE MEN OF THE FAMILY HAVE 
PROVIDED A SOURCE OF ENJOY- 
MENT FOR THEIR HOME. And the 
BIG, FREE Blue Ribbon Radio Catalog 
made it possible by pointing the way 


to effortless, economical buying of 


kits, parts and tubes. 





Popular Science Radio Circuits 


Build any of the circuits described in this 
magazine! We can supply parts for all of 
them. Write for free parts list. More than 
50,000 radio items described in the Blue 
Ribbon Radio Catalog make your selection 
easy—saves you money. All parts sub- 
jected to rigorous tests before being listed. 
A complete line of receivers is shown in 
the Catalog. 


SEND FOR IT TODAY! FREE! 








Electric toys 
make ideal gifts 
for the vyoung- 
sters. Full line 
described in the 
Xmas catalog 
Send for YOUR 


copy atonce. 













Compare prices. 










Give Electrically operated 
presents this year! Our spe- 
cal XMAS CATALOG con- 
tains wonderful values in 
toys, fameus LIONEL eiec- 
tric trains, kitehen utensils 
and ether electrical equip- 
ment fer the heme 


WHOLESALE RADIO SERVICE @: 


NEW YORK,NY 
100 SIXTH AVE 


CHICAGO. ILL. ATLANTA. GA 
901W JACKSON BLVD. 450 W PEACHTREE STNW 
















WHOLESALE RADIO SERVICE CO., INC. 
100 Sixth Avenue, New York, N. Y. 


Rush Free Blue Ribbon Radio cheek 


Catalog 65-M9 ( ) 
Rush Free Xmas Electrical 
Catalog 67-M9 { ) 


Name 
DEE ceacdecétecedeuaces Seseseneeane 
SE si bttvedocmienenat Pe chavkanee 
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DRESSING TABLE WITH 
STOOL AND MIRROR 


Continued from page 107) 


them and see that the tension is kept even. 

Cover the springs with burlap. On top of 
this spread a thick layer of moss or curled 
hair. The latter is better but more expensive. 
Sew this to the burlap with loose loops. Cover 
the moss or hair with muslin, being careful to 
pad it evenly beneath the muslin and leave no 
lumps. A thin layer of cotton felt under the 
muslin will help to secure a smooth seat. Cut 
the cover and nail it in place with upholster- 
ing nails. It is a good idea to sew the cover 
at the corners. A piece of fine silk brocade or 
a cheaper material may be used. 

For the mirror frame (Fig. 14), make a 
long piece of molding 34 in. thick by 1% in 
wide and long enough to cut all four sides. 
This molding may be carved by hand, and 
places for each corner must be left unfinished 
until after the frame has been assembled. 
After mitering the pieces, lay them on a flat 
surface and make rubbed glue joints. Glue 
pieces of heavy wrapping paper to the top of 
the joints to help hold them in place. 

When the glue has dried, turn the frame on 
its face and screw a thin plywood board to 
the back of the frame to make it rigid. This 
may later be used to cover the back of the 
mirror, but its present purpose is to prevent 
the frame from coming apart at the joints 
while cutting the grooves for the splines. 
These grooves may be cut on the circular saw 
or with a hand saw. When the splines have 
been glued into place, cut small corner blocks 
and glue them to the inside of each corner to 
furnish stock to round the inside corners, 
Shape the inside and outside corners and fin- 
ish carving the frame at the joints. 

Next make the top of the frame and fasten 
it with small, thin blocks as shown. Put in 
the mirror and cover it in back with the thin 
plywood. 

\ stain suitable to the wood should be ap- 
plied, and a rubbed varnish finish should be 
used to complete the three pieces of furni- 
ture—FRANKLIN H, GOTTSHALL. 


For detailed instructions on staining, var- 
nishing, and rubbing a see P. S. M., 
June ’36, p. 64; July, p. 64; Aug., p. “a: and 
Sept., p. 75 


MAGAZINE RACK AND 
WASTE-PAPER BASKET 


Continued from page 75) 


a spring or sweep of approximately 3¢ in. 
The preferred method of joining the sides 
of the wastebasket is indicated in detail A— 
a miter joint having a continuous spline, 
which is easily made on the circular saw. If 
this machine is not available or if you prefer 
the additional security of screws, use the joint 
C, making one groove in each side of the 
wastebasket.—Donatp A. Prict 


List of Materials 
MAGAZINE RACK 


N 
Piece Description r. W L. 
1 Ba Y 158% 13 
Sid | 12 
Ba l 14 
Mid S 14 
Ha | ti l 14 
1 Fre 14 
+ 3 3 
WASTEBASKET 
aT , | 15 
b 1 
? I 5 
N \ t 





Ea The Big gest < 
Chsiztenas’ Thrill 


A NEW UP-TO-THE-MINUTE 








IVER JOHNSON 


STREAMLINED 


BICYCLE 


The last word in 
fine bicycle design, 
construction, and equipment. 
Iver Johnson quality assures the maxi- 
mum of safety, smooth and easy riding, 
and long service 

Send at once for color folder 46B, de- 
scribing many beautiful models for boys, 
girls, men and women 


From $27.50 up 











iver Johnson’s Arms & Cycle Works 


91 River St. Fitchburg, Mass. 
New York Montreal 
85 Chambers St Coristine Bldg. 














San Francisco 
731 Market St 


Established 65 Years 





Always mention PopUuLar SCIENCE 
MONTHLY when answering adver- 


tisements in this magazine. 





Science Craft 


PRECISION-BUILT 


ICROSCOPES 


The most reliable 
for amateur tudent 
¢ Expertly lesigned and censtructed 
with black enameled zamack frames, and 
nickele “ bra ‘tube $s; equipped with ground 
and hed lenses, easily remeved for 
cle aning and giving clear, sharp defini 
tion; positive, sensitive rack and pinion 
t full tilting frames 

adjustable reflecting mirrors, sure grip 
stage clip and other superior quality 
features that make these the finest instru- 
ments obtainable at the following popular 






















ind efficient Microscopes 
and semi-professional 


Gold Seal Model. No. 203—225 
diameters Guaranteed Magni- 
fication .50 

Student Model, No. 205—(Iilus- 
trated) Variable Magnification 
from 150 to 300 diameters: 12 
in. high $4.00 

Research Model, No. 210—with 
-nose objective giving variable 

Magnification from 75 to 600 

diameters 7.50 


141i Instruments in dust-proof 
Wood Cabinets. 


Look for ‘‘ScienceCraft’’ Mier 
ph it mur favorit tore or 
e will send your choice, fully 
prepaid f 


upon receipt of price. 





Amateur Scientists who 
vers Everyone can 
nd for the Free Science 


hich teils all about it. 


na neeCraft”” 
Pes be wk. 

The PORTER CHEMICAL COMPANY 

513 Prospect Avenue Hagerstown, Maryland 
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BUCKLES AND BUTTONS 
MADE OF HARDWOOD 


(Continued from page 79) 





Band-sawing a blank for making a buckle. It 
is about 5/16 in. thick and slightly curved 


hook are cut and glued to the face of the 
buckle. Two small dowels add to the strength. 
The ends of the buckle on which the belt ma- 
terial is to be fastened are cut out with a jig 
saw between two 1%4-in: holes drilled 3¢ in 
from the ends and the same distance from the 
top and bottom as in Figs. 3 and 4. The yoke 
in Fig. 2 is cut out with a jig saw, and pieces 
of 3/16-in. dowels are glued into the holes at 
the top and bottom of the buckle. 

Initials or designs may be cut from thin 
pieces of wood and glued to the buckle with 
waterproof glue, or cut through the buckle, 
as in Fig. 3, with a jig saw. If glued on, they 
should be carefully sanded after the glue has 
dried to give them the appearance of being 
carved. 

Buttons may be made in several different 
shapes, but the triangular or futuristic is prob- 
ably the simplest and most effective. A piece 
of wood 12 in. or more in length is finished 
to %4-in square and placed in a V-grooved 
jig (Fig. 5). This jig is merely a 6-in. square 
piece of scrap wood with a 90-deg. groove cut 
across the face parallel to one edge. One cor- 
ner is cut off on a +5-deg. angle across the 
groove, and the cuts are made along this an- 
gle of the jig. Turn the stock 180 deg. for 
each cut. The length of the button may be as 
desired. Sand the ends carefully and cut a 
half-round notch in the back of each button 
with a rat-tail file. In the bottom of this 
notch, at the center, place a small screw eye 
(Fig. 6). 

Suggestions for two other button designs 
are given in Fig. 7. The life-preserver type 
may also be used as an ornament for a nauti- 
cal buckle. This button is turned on a lathe, 
and the four segments are carved or scribed 
with a sharp knife. 

Sand all buckles and buttons with very fine 
sandpaper and apply a few coats of clear lac- 
quer to preserve the natural texture of the 
wood.—ArnoLp S. LuTEs. 


NOTICES OF MEETINGS PRINTED 
WITH STENCIL AND INK PAD 


To MAKE a rough stenciling outfit for 
printing club notices or other form messages 
on post cards and the like, simply typewrite 
your notice on a piece of ordinary stencil wax, 
obtainable at a stationery store. As in all 
stenciling, remove the typewriter ribbon so 
as to cut the message with the bare type 
Then, using a common rubber-stamp ink pad, 
place the stenciled notice against the pad, with 
the face side down, smooth out the surface of 
the wax, and wrap the loose edges of the sheet 
around the back of the pad in order to hold 
the wax firmly. Pick up the pad and stamp 
the message as you would handle an ordinary 
rubber stamp. A little practice will show how 
hard to strike for an impression, because too 
much pressure will make the notice difficult 
to reaad.—CHESTER L. SHAW. 
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BO = sust Wait / 
“TILL YOU MEAR THEM: 


Railroad whistles from miniature color in the new 1936, 48-page Lionel cat- 


. ' . clog. Get a copy from your Lionel dealer 
trains so real you ll think they are free or send the coupon below with 10c 


the echo of a passing Express. to cover the cost of postage and handling. 
Long and loud or short and sharp Send for it today. 

—anytime, anywhere, whether FREE AT your 
your train is racing ahead, Me DEALERS 
reversing or standing still— at , 
the touch of a magic button. 
No special track, no extra rails are 
required. The whistle is built right into 
the train itselt—into the greatest fleet of 
streamliners Lionel has ever produced. 
Nineteen different locomotives, thirty-one 
different trains. They're pictured in full 
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You’RE going through a whole winter with- 
out draining your radiator. You're going to 
put anti-freeze in and you can’t drain it! So 
start off right. Clean out the cooling system 
of your car right now. Remove rust and 
sediment. Eliminate the sludge that clogs 
up circulation. You can do it yourself in a 
few minutes with Sani-Flush. 

Pour ten cents’ worth of Sani-Flush in 
your radiator. (Directions on the can.) Run 
the motor. Drain. Flush and refill with 
anti-freeze. Then you're set for the winter. 
Sani-F lush is safe. Cannot injure aluminum 
cylinder head, radiator or fittings. \. ost 
women use it in the bathroom to clean 
toilets. Sold by grocery, drug, hardware, and 
five-and-ten-cent stores—25c and 10¢c sizes. 
The Hygienic Products Co., Canton, Ohio. 





*& HIGH QUALITY 
POWER TOOLS 


at rock bottom prices 


Arcade Craft Tools have set a new standard for 
big values every tool is quality built for 
long, efficient service. Yet the prices are lower 
than you would expect to pay For example 
you can buy the Bench Saw with 6'4” x 1 
table, illustrated here, for $1 the Lathe 
with 8 ving and 30” between centers for $8.5 
Other popular tools are the Sander, 9” high, at 
$4.50 . Jig Saw, 15 " high, at $4.8 
Drill Pre 15” high at $4.80. (AI slightly 
higher west of Rockies.) 

Many other tools and 

acce ries at Ow 

prices, Writ day { 

FREE CATALOGwit 

istrations and deta 
( ill ms ace ( 
Pon If vour deale 


order direct 


ARCADE MFG. CO. 
1218 Shawnee St. 
Freeport, Illinois 
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EQUIP YOUR MICROSCOPE 
FOR POLARIZED LIGHT 


(Continued from page 53) 


fine crystals dispersed through a transparent 
material. Light can vibrate only parallel to 
the crystals in passing through. 

The material is mounted between pieces of 
glass for protection, and these simple glass 
squares or disks are placed below the micro- 
scope stage and usually above the eyepiece, 
much as if they were Nicol prisms. You can 


A microscope fit- 
ted with a special 
polarizing eye- 
piece attachment. 
This instrument 
also has a revolv- 
ing stage, which 
is useful for 
studying minerals 
and can be attach- 
ed to many mi- 
croscopes of the 
amateur type 





purchase the polarizing plates in various sizes, 
up to nearly two inches in diameter, for ten 
dollars a pair; and you can obtain them es- 
pecially mounted for microscope use, at the 
same price. The larger, unmounted form may 
be preferable to the microscope type because 
the polarizing plates can be used for other pur- 
such as elimination of reflections in 
photography, and in the projection of images 
of objects by polarized light with a lantern or 
low-power projection microscope. Plans are 
being made to offer an amateur-size polarizing 
set that will sell for a fraction of the cost of 
present equipment. 

Simple and inexpensive polarizing attach- 
ments of remarkable efficiency can be made 
from nothing more than two dozen or so clean 
cover glasses and a quantity of glue and card- 
board tubing. It happens that a ray of light 
passing through a sheet of glass at an angle of 
about thirty-three degrees to its surface is po- 
larized, one beam passing through the glass 
and the other being reflected from its surface 
at right angles to the first. The polarizing ef- 
fect with a single sheet of glass is not com- 
plete; but when several pieces are placed to- 
gether, almost complete polarization can be 
produced. 


poses, 


TO make a simple polarizer and analyz- 
\J er, you merely mount two stacks of cover 
glasses so that they are at an angle of about 
thirty-three degrees to the axis of the micro- 
scope lenses, and arrange one of the units so 
that it can be rotated. From eight to twelve 
cover glasses will be sufficient for each unit. 
Clean the glasses well with a household cleans- 
er. Make from cardbeard, rolled paper, or (if 
you have a lathe) brass, two tubular housings 
for the glass pieces. One of these is to be 
mounted directly under the hole in the micro- 
scope stage if there is room, or somewhere in 
the beam of light falling on the substage mir- 
ror if there is not. The analyzer housing can 
be made so that it will fit inside the micro- 
tube directly below the eyepiece, or so 
that it will slip over the eyepiece; or the cover 
can be mounted inside the eyepiece, 
just below the Bane lens. The exact form of 
the housings will depend on the microscope 
you have 
If you use square cover glasses, the card 
board housings can be rectangular in section 
For round housings, oval-shaped glasses are 
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NATURE’S 
WONDERLAND 


IDDEN from the un- 

aided eye, Nature has 
concealed a world of mys- 
tery—a world of grotesque 
monsters, and delicate 
fairy-like beauties — a 
world of breath-taking ad- 
venture — visible only 
through the magic of 
the microscope. But 
be sure yours is a 
Bausch & Lomb Mi- 
mecroscope — get the 
sharpness and clarity 
thatscientists demand. 


Instruments included in the complete Bausch & 
Lomb line of amateur microscope equipment: Model 
R (shown above) 75 to 300 power, $21, including 
455-page book, “ Adventures with the Micro- 
scope’; New Gem, 75 to 172 power, $14.50; Gem 
Science Kit, 49 pieces, $9.50; Photomicroscopic 
apparatus, $12; Micro Projector, $18.50. Write 
today for free literature on amateur microscopes, 
Bausch & Lomb Optical Co., 185 Bausch St., 


Rochester, N. Y. 
BAUSCH & LOMB 


MICROSCOPES 








lal LIFELONG GIFT 


A WOLLENSAK MICROSCOPE 









shiddonwerkds — rendless wonders: 


Nature : 
abused, a ollensak Microscope 





its owner. Famous for sharp clarity 

of ‘Gea details—the test of fine quality 

Think of i magnifies 425 diameters, and 

18.50 eatest magnification on the 

I it that price 150 diameters, $12.50; 

oo liameter £7.00 \t tores or direct, 

postpaid (or C.0.D yades meee back guar- 

artee. Order now. LITERATURE FREE. 
WOLLENSAK = TICAL CO., 877 Hudson 425 POWER 
egg ody ig 18-50 








600 POWER MICROSCOPE 


Triple Objective 
rownscope “Professional” $8. 50 
The new super-power 100X to 600X Browr 









cope. Substantially and precisely made 
Heavy tilting base sarge concave mirror 
Rack and pinion focus ing with two adjust 
ing w Power 100X to 600X in six 
ster bjective revolving nose 
pier lated tube and ma 
chined part Comes complete with wood 
innying ise lide instructions, and 
aborate 6 piece set of dissecting instru 


vents mounted arrying case. Only 


Address Dept. 612 


BROWNSCOPE CO. 234 FIFTH AVE. NEW YORK 














deadeyes, anchors, steering 
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» starting your mode 


Model Ship Supply Co., 


LABORATORY APPARATUS 
j¢3 | {BIOLOGICAL SUPPLIES 
{ MICROSCOPES 
TELESCOPES 
CHEMICALS 


Dept. U, Mineola, N. Y. 









J.H.WINN MFG. CO., Dept. 112. 124 W. 23 St., New York 
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WOOD LATHE 


“The Giftmaker”’ 


Fills need for inexpensive, smooth-running lathe. 
Your fractional H. P. motor runs it. Face plate 
and driving dogincluded; Specifications: 15” long, 6” high. 
also list of 50 articles pos- 4 ang, Aljeuatin 8 on mast 


24 ” long. Adjustable. 2 speed. Same 
x re the with bed to 

sible to turn on this lathe. Men $3. Outade US. $3.25. 
FREE ¢ Cc _— « 


long, postpaid, $3. Outside U.S., $3.25. 
J & H Metal Products Co. 3 Commercial St. Rochester, N. Y. 











jog, Hinetrating come! ete line Jig Saw, $1.50; Drill Press, 


Circular Saw 3.; Shaper, $3.; Sander, $1. , etc, 
Continued up to Xmas °” °semana™ 
0 inue up 0 mas demand 
This is your lastopportunity to obtain the G. H.Q. Motor Kit. Wehave 
decided to withdraw our temporary offer of $8.50 for gas kits selling 
finished motors only at $12.50 after above date. 
























rhe G. H.Q. Motor is actually, one of the most 

powerful motors ever constructed! Has broken Kits 
records for amazing performance—fiies offered 
mode! planes upto 10 ft. wing spread. Easy up to 
to start—just a twist o sf the wrint and s sim- Xmas 
ple as ABC to assemb So easy only a n 
screwdriver is needed “Steady running— on yl 
runs 27 minutes on « e of gas. Cylinder 4 
and piston lapped to in .0003. Kit in- 


-ondenser, tank, ignition 
wire, cylinder, piston, connecting rods, 
timer, crankshaft, a screws, nuts, bolts, 
etc. Every part is fully machined 
and finished. Nooil, gas, batter- 
ies or propeller includ- 
ed. Postpaid for only 


Ready-to-Run G.H.Q. 
Motor complete with 
propeller block includ- 
ed; entirely a: »bled on stand. 
Tested and run e shipment — Performance guaranteed — 1/5 
horsepower at 3000 to 7000 R. P. M.—No oil, r batteries in 
c luded Postpaid for only $12 os Send 3c for illustrated catalog 
including in CH ation on gas ac 


H. Q. MODEL AIRPLANE CO. 
854 a. 149th St. Dept. S New York, N. Y. 


BUILD Boucher MODELS 


, Producing thebest since1905 
62 different Models, from the old Viking 
Ship, up to the present day Warships, 


cludes plug, coil, « 


& 
ca 

















AMERICAS 
MODEL 
SHIPYARD 












Liners, Racing Yachts, Working 
Model Motor Boats, can be made 
from Boucher Kits, in real scale. 

Larges +} orted stock of Fit- 


tings supplies, every- 
thing _— a Ship Model. 
25¢ we will send you 2 
ifully illustrated book 

& St ale Models of 














MEAD M#4)¢ S complete cut-to-fit KI- 
Kit easily assembied for 
GLIDERS f pleasure oad fit! Can’t sink. Port- 
; able. Seaworthy ight 
15 S. Market Of Fast. Highest "ality. Low cost. 
f 4 Opens a new wor! d of sport for y« 
Dept. D-12 ; both in sailing, paddling. Rush 10 ry 
for illustrated folder $6 Paddle 
CHICAGO now given with Ki-Yak— hurry! 








losed 
Self-Oiling, aden —* 
Cheapest reliable power for farm or 
factory. Uses all fuels for pumping, sawing, etc. 
Best engine for the money. It pays for itself. 
Sold direct from Factory. Immediate Delivery. 


WITTE ENGINE WORKS 
2229 Oakland Ave., KANSAS CITY, MO. 


“SPECIAL 
SALE 

































“100 SHOT” REPEATER — 
Latest Model 1937 Haenel tf? 
repeating pistol Sturdy, 
n constru yn, 100 v= 
sh ne as ~ B.B 4 
IAENE ! * eamee Pe 4 
L No. : 

hin bsroe 2 itz “22 GAL. $995 

2.00 depos 

FRE Folder on itisten, Pistols, Etc 


Hudson Sporting Goods, P-52 Warren St., New York 


When XMAS 
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1Chr ri Our regular $1 
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121 Sands St. Dept. P-12, Brooklyn, N. Y. 
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"EQUIP YOUR MICROSCOPE ‘ALL 3 METHODS 


FOR POLARIZED LIGHT 


(Continued from page 110) 


housing in two parts, consisting of an inner 
sleeve that fits snugly inside an outer sleeve. 
Remove the inner one and cut it in two along 
a line that makes an angle of thirty-three de- 
grees with the axis. Cover one half of the 
inner sleeve with glue and slide it into the 
outer one, drop the cover glasses in place, and 
then glue the second half in place. The glasses 
should be tilted at the proper angle, and held 
securely in place. Paint the inside of each 
housing with black India ink, to kill reflection. 


HERE is almost endless variety to the 

things you can examine by polarized light. 
You will find that some substances, such as 
sugar, do not affect the light ray as it passes 
between the two polarizing units. Therefore, 
when examined through crossed polarizers— 
that is, through units at right angles to each 
other with respect to their polarizing action— 
the entire microscope field appears dark. But 
introduce into such a field a double-refracting 
substance, such as a bit of cellulose, or a 
crystal of potassium chlorate, and you see the 
substance clearly—and often with surprising 
brilliancy and color—against a darkened back- 
ground when the polarizers are crossed. 

Now for a few excursions into the won- 
derland opened to your microscope by polar- 
ized light: 

Cellulose, the common plant material, shows 
very brilliant polarization when the polariz- 
ing units are crossed. Examine some cotton 
fibers and a bit of lens tissue paper by ordi- 
nary and then by polarized light. The appear- 
ance of cellulose in polarized light often 
used to identify it when it appears among 
other materials. Examine a section of plant 
stem by polarized light. 

Scrape a bit of fresh-cut potato into a drop 
of water on a slide, add a cover glass, and ex- 
amine the starch grains by ordinary illumina- 


is 


tion. Then look at the grains by polarized 
light. What a striking transformation! In each 


grain you see a little, dark cross. This cross is 
characteristic of starch, and enables scientific 
sleuths to identify starch when found among 
other substances that have similar appearance 
in ordinary light. Starch from different 
sources, such as tapioca, wheat, and potatoes, 
can be distinguished. 

To examine human hair, obtain a white 





Cuse MENT IO 


hair so that the pigment will not interfere. 
Cut it into short lengths, and mount it on a 
slide in balsam or water. Remove grease from 
the hair by washing it in benzine or carbon 
tetrachloride. In polarized light, the hair 
sections possess amazing beauty. 

Look at the crumpled transparent wrapper 
from a package of cigarettes or chewing gum 
by polarized light. The colors produced are 
striking and beautiful. You can make such 
examination at the lowest power of your mi- 
croscope—or, in fact, without any magnifica- 
tion at all. 


HE structure of bone, as revealed by ex- 
amination of thin slices, can be seen with 
increased clarity in polarized light. Bone sec- 
tions suitable for the microscope are made by 
cutting a piece of beef bone or other bone as 
thin as possible with a saw, and then grinding 
the surfaces smooth on an abrasive stone 
lubricated with water. The section is held 
while the second surface is being polished, by 
mounting it on a glass slide with hot balsam. 
Use a fine razor hone for the final polish. 
Of the hundreds of crystalline materials that 
appear with remarkable beauty in polarized 
light, few are more awe-inspiring than potas 
sium chlorate. Obtain some of this salt from 
a drug store—you will need only a pinch 
and dissolve it in a few drops of warm water. 
Put of the (Continued on 112) 
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OF SURFACING 


Combined by 
Driver Engineering 
In a Quality Tool at 
$3 7-50* 





UNIVERSAL Belt sanding, disc 
5 a di y d 

SURFAGER ote a Sedan 
(SERIES 700) of la rge areas 
(heretofore pos- 


sible only on expensive tools) are easily 
done on this new Driver Surfacer. 

Surfaces wood, metal, plastics, fibre, 
other materials with speed and accuracy. 
i” wide belt, fabric backed, aluminous 
oxide coated. 10” disc, carefully bal- 
anced. Scale quadrant on disc table. SKF 
ball bearings. Three speeds. Adjustment for 
belt tension. Like all Driver Engineered 
Power Tools, this new Surfacer is built to a 
high standard of precision. Dozens of addi- 
tional features make it outstanding at its price. 

Other Driver Jools include lathes, bench 
saws, jig saws, band saws, drill presses, joint- 
ers and grinders. 
*Mounted on bench, as shown, with shelf 
under belt for stroke surfacing, less motor, 
$37.50. Without bench $27.50. 

See this new Driver Tool at your dealer's 
and send the coupon to-day for colorful folder 
on 1937 Driver Engineered Power Tools. 


ASK YOUR DEALER ABOUT EASY PAYMENT PLAN 


See eS SSS SSS eS eS eS SS SS eee ee ee ee ee 


: Walker-Turner Co. ' 
2126 South Ave., Piainkicld, N. J. € 
5 Please send details and specifications on 1937 ' 
: DRIVER Power Tools. 5 
ML 2.5. suchas ccuncentadawdeiaeies aaa : 
s | 
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Bays! BUILD MODELS 
in half the time with 
BOLTLESS JOINTS 


It’s keen to build models with Meccano- 
Morecraft. Parts just snap together. And 
models look big and mz agnificent because 
parts are brilliantly finished in red, blue and 
nickel. By all means visit your nearest toy 
store this week and ask to see this grand 
new construction set! 


al 


Send for big, 16 page, beautifully illus- 
trated booklet of models. It’s yours—free! 
Note the big $5 set with dandy motor! 





The Meccano Company of Ameri a, Ine. 

Dept. 0-10, 200 Fifth Avenue, New York City, N. Y. 
Please send—free illustrated 16 page 
booklet of model 


beautifully 


Name 
Address... 





Your Dog Can Find 
Game In Improved 
Hunting Areas! 








Too often your faithful dog 
fails to en game in covers 
which formerly yielded full 
bags. But itis possible to so ~ 
improve YOUR favorite hunting areas 
that game will STAY there. 


Let us assist you by placing at your dis- 
posal the Western-Winchester Game 
Restoration Plan. First, while 
actually hunting your chosen 
area this Fall, take a game cen- 
sus. T hen follow the suggestions 
in the textbook, “Restoration of 
Upland Game”’—yours FREE! 
It is suprisingly easy to put the 
plan into effect. Requires little 
time. Mail Coupon for textbook, 







































EQUIP YOUR MICROSCOPE | 
FOR POLARIZED LIGHT 


(Continued from page 111) 

water on a slide, spread it out in a thin layer, 
and let it dry. Many small crystals will form. 
Examined with ordinary light, the crystals are 
all of one color, and only moderately distinct 
as to structure. But when you look at them 
with the polarizers, you find yourself gazing | 
upon a collection of jewels more gorgeous | 
than any that ever filled a royal treasure | 
chest. Each tiny crystal blazes forth in | 
startling color, and it seems as if each crystal | 
has its own peculiar hue. In fact, many of | 
them exhibit several different colors at once. 
Rotate one of the polarizing units slowly, and 
you see this chemical jewel box undergo a 
completé color transformation. The crystals, 
when perfectly dry, can be mounted under a 
cover glass in balsam. Many common crystal- 
line substances afford materials for striking 
polarization studies. 


ERTAIN minerals, when obtainable in 

properly prepared sections, are very beau- 
tiful in polarized light. In fact, it is with the 
polarizing microscope that science has un- 
earthed many of the secrets of the mineral 
world. Thin sections are made by grinding 
pieces on abrasive stones, in a manner similar 
to that employed for bone. Among the better 
minerals for the purpose are granite, marble, 
asbestos, selenite of various thicknesses, agate, 
and quartz felsite. 

Among animal substances, in addition to 
bone, you will find it worth while to ex- 
amine sections of hoofs of horses or other ani- 
mals, and sections of horns of oxen or sheep; 
quills from feathers, fish scales, raw silk, and 
wing cases of various beetles also make inter- 
esting subjects. 

One of the most valuable properties of po- 
larized light is its power to reveal the lines 
of strain produced in glass, celluloid, and 
other transparent materials. It is generally 
known that glass may be under a strain be- 
cause of pressure or uneven cooling, but un- 
less polarized light is available the regions of 
strain cannot be seen. 

Sometimes a microscope slide that has not 
been annealed properly will cause trouble 
when used with the polarizer. To deliberately 
cre ate strain in a slide, heat it carefully so 
that it becomes red-hot in one spot, and then 
allow it to cool. When examined by polar- 
ized light, the lines of strain set up by the 
heating and cooling are clearly visible. In a 
similar way, you can see the strains produced 
in a glass slide by pressing against the edge 
with your finger nail! 

RINCE RUPERT drops show in beautiful 

colors and lines the presence of strain. 
These drops can be made by heating a thin 
strand of glass, drawn from a piece of tubing 
or rod, with a blowtorch and letting the drops 
of molten glass fall into a tumbler of water. 
Most of them will break into small fragments 
when they plunge into the water, but a few 
will come through unbroken. These few are 
subjected to tremendous stresses by the sud- 
den —s and examination with the polar- 
ized light will show the resulting strain. Be 
careful in handling the Prince Rupert drops, 
because they have a way of exploding at the 
most unexpected moments. Keeping them in 
a glass phial is safest, and they can be ex- 
amined without removal. 

You may find it interesting to cut out 
little celluloid models of bridges and other 
objects and see how the strains are distributed 
when they are placed under load. Transparent 
celluloid shows areas of strain clearly in po- 
larized light. Because of this fact, engineers 
have learned much about building skyscrapers 
and bridges by actually watching the behavior 
of celluloid beams and columns under various 
loads. 











BOYS! Explore 
New Worlds With 


OPTO KIT 
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With the new Gilbert Opto Kit you can make 
your Own microscope, telescope, periscope, electric 
beam signaller and other scientific equipment. You 
can explore hidden mysteries of nature and science. 
Send messages by electric beam. Make camera 
models and do dozens of other exciting things. 


WRITE THE A. C. GILBERT CO., 
FOR FREE 638 ERECTOR SQUARE, 
BOOKLET NEW HAVEN, CONN. 
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NEW SOLDERING HANDLE 


For factory Soldering Men—that use heavy 
Coppers, with Handle being close to Copper 
will not burn, scorch or blister hands from heat. 
$.75 each 3 for $2.00 postpaid. 


J. Andre 5772 Lenox Ave. Detroit, Mich. 











100 PAGE BOOK No. 8 
Make Beautiful Furniture 


at a fraction of store cost. USE THE 
Cc RAF TSMAN new process of iniaying, 
needing no clamps for the finest work. 
Hard to find rare grains for al! wood, 
includin 







foreign, hard-to-find cabinet 
ardware. Lists and illustrates 76 
blueprints of scroll! patterns, in- 
lay table tops—Kits for inlaid art 
boxes, plaques, trays, book ends, 
etc., that anyone can make—22 
pages in color. 
Craftsman Wood Service Co. 
2733 Mary Street, Chicago 
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METAL | WORK — 
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m t amatet Tells in easy t 
understand la how to make useful 1 ares aete les 
ny t ks p y ll be si d 
and interes etal work really is ‘Fully illustrated 

th diagrams and step-by-step inst ns ly 
clot ages. Send only $2 and your « 
will be 


sent D stpaid 
Popular Science Monthly—Dept. 126 
New) York, N. Y. 


110 VOLTS A. C. 


Anytime, Anywhere, with fully 
portable KATOLIGHT Ur. A.C. 





Plants! 
110 v. 350 watt, AC 
110 00 watt, AC 


0) watt, DC 





15 0 watt, DX : 
AC & DC Generators and Gasoline or 
Diese! Plants up to 10,000 watts. 
KATO ENGINEERING COMPANY 
Mankato, Minnesota, U.S.A 
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ers, solid woods, plywood 
direct from manufac ‘turer 
mic dd eman profit 












Beautiful foreign heage domestic 
veneered pane! 1 blanks, 
Amazingly low pr dea 
Homecraftsman Service. d 10 
80 or 25c for catalogue and 24-r € 
sampler. Stamps or coin mag be dedu 


NICKEY BROS., INC. Dept. PS Memphis, Tenn. 
“HOMECRAFTERS’ FRIEND” 














Queen Mary, 27 in., $2.50 (plus 1l5e¢ 
postage). Others $1 00 to $6. 00. All 
models comprise completely finished 
hulls and parts of wood Sails, 
wires, rigging, and all parts in- 
cluded. Entirely new line for be- 
giuners now priced at $1.00. Send 
3c stamp for illustrated catalog. 


—4) 
MINIATURE SHIP MODELS, Dept. NA, Perkasie, Pa. 
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COFFEEPOT STEAMS OFF 
OLD WALL PAPER 


O SAVE time in removing four thick- 

nesses of wall paper from our upstairs 
hall in preparation for repapering, my wife 
suggested that I make the steam-electric wall- 
paper remover described a short time before 
in PopvLtar SCIENCE MONTHLY (Apr. ’36, p. 
5°). I would have done this but for the fact 
our nearest source of supply for heating coils 
is twenty miles away, so I devised a substi- 
tute from a small electric percolator. 
The basket that holds the coffee was re- 
moved, as well as the top. Water was poured 








A loop of wire holds down the percolator top 
so all of the steam goes through the nozzle 


1 it reached halfway up the inside open- 
ing of the spout; and a rubber disk, a little 
larger than the cover opening of the pot, was 
cut from an old inner tube and placed in this 
opening. A glass preserve jar top was then 
forced down on the disk and held with a loop 
of wire passing under the pot. A bath spray 
nozzle with a rubber rim was then stuck in 
the end of the spout and fastened with friction 


in unti 


tape 

The steamer was used in the way illus- 
trated. As soon as the steam stopped coming 
out of the spout, the cover was removed and 
more water added. The results were excellent, 


as the paper came off completely and quickly. 
fter all the old paper had been removed, it 
took only a few minutes to reassemble the 
coffeepot and put the shower bath spray back 


in service—Epwarp B. Fox. 


WELDING TOOLS KEPT 
IN PLACE ON PANEL 


Most welders will 
appreciate the advan- 
tages of this tool pan- 
el, made from sheet 
metal, which can be 
secured to the wall of 
the shop with two 
nails, screws, or bolts. 
All the fixtures are 
welded on. Two hooks 
extend below the pan- 
el support which- 
ever torch and elec- 
trode are in use. Dou- 
ble pins hold wre enches ; 
single pins, g —— 
and cht A 


sheet met: i ne with 


to 


the 





different sized holes Th l-holdi é 

supports spare tips, . oe 
3 , . tures are welded on 

while double pairs of 

tubing sections hold 


three kinds of rods. Loops made of small rods 
hold the shield and spare torches, and two 
loops make a retainer for a can of flux. The 
panel is especially handy on field jobs, keep- 
ing everything in order.—J. C. 
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| America’s most amazing radios! 





| cator, perfected metal tubes, etc. 
| lectivi ty, all-around performance, that again proves what tre- 





|reversible power feeds. 
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METAL 


Back 
screw cutting, automatic, 


Model illustrated. 


geared, 


1036 


10” swing. 


36” bed. Built in countershaft and Sen wd . ; 
= en minutes with this big new 

motor bracket. Cuts 4 to 96 32 page catalog will save you 
} . . cr é ’ dollars equipme costs 

threads per inch. Exclusive fea- [hie"Fall. It's our osth Anni 
tures at no extra cost. Attach- ee bt q Maree» Goons 
. gzreates é ~ ou storys 

iments available for all lathe Mail the coupon below for your 


operations. 


ATLAS PRESS COMPANY 

DISPLAYS AT 
NEW YORK 

130 W. 42nd St. 


CHICAGO 
35 E. Wacker Dr. 





5-19 TUBES” 





Eye’ 
Tone quality, 


“Vita-tone” speakers, “Electric 


mendous values only ALLIED can offer. All-Wave, Dual-Wave circuit, always at lowest prices. | See 

_ ’ oo . . . "ages 125-6-7 of u ¢ oO; 

and Short-Wave—5-19 tubes-—AC, AC-DC, 6-volt, 32-volt, bat- in wih wae, tae your ed ED Catales 
Own kits. 


tery and auto sets. See all 38 models in ALLIED’S Free Catalog! 


EVERYTHING IN RADIO AT LOWEST PRICES 


ALLIED'S 152-page 


sesides the amazing new Knight Radios, 

the latest Amateur Transmitters receivers and 
transceivers: newest Public Address equipment for 
every und need—Over 10,000 exact duplicate and 
replacement parts——Latest test equipment: Rurlpowr 


dozens of new Kits for 
st values in 


units and Windchargers—and 
Set-Builders You'll always find greate 
your ALLIED Catalog. If you don’t have 
coupon now for your Free Copy. 


one, send 


ALLIED RADIO 


833 W. JACKSON BLVD. CHICAGO. 


METAL WORKING LATHES 
WOOD WORKING LATHES 
Drill Presses Arbor Presses 
TOOLS AND ATTACHMENTS 


copy. 


1255 No. Pitcher St. 
Kalamazoo, Michigan 


PHILADELPHIA 
113 N. 3rd St. 
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riant Magna-Span dial, Flywheel Tuning, mighty 
’, Visual-Wave Band Indi- 
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ATLAS PRESS COMPANY | 
1255 No. Pitcher St., Kalamazoo, Mich. | 
| Please send your new 1937 Catalog. | 


bur Miied Catalog 
SENSATIONAL 1937 


“Kiet RADIOS 


WITH EXCLUSIVE MAGNA-SPAN DIALS 
AND VITA-TONE SPEAKERS 


FREE PARTS LISTS 


Write to us for free parts lists covering 
the Beginners’ / Wave s 3 
Short Wave set Metal Tube 
Flyweight Radio: Picnic ? 
Watch Radio; Hi-Power Amplifier, 
able S. W. X’ witeur: etc. We can supply 
matched kits for any Popular S« ence 





sens sitivity, se- 













Catalog includes 


ee / 


CATALOG 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Chicago, Il., Dept. 7-M 
] Rush me a Free Copy of 1937 ALLIED Catalog. | 


Send me Free Parts List for 


Name j 
Address 
City State i 
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INVENTORS! 


CAN YOU 
ANSWER THESE 


QUESTIONS? 



















1. What Is A Good Patent? 


2. How Can You Get The Best Possible 
Patent Protection For Your Invention ? 


C. A. Snow & Co. answer these 
questions and many other im- 
portant patent questions in two 
complete booklets, "HOW WE 
PROTECT YOU” and “SUG. 
GESTIONS ON HOW TO 
COMMERCIALIZE YOUR 
INVENTION”. Fill out the 
coupon below and send it to us 
TODAY. By return mail we 


will send you these two valuable 


VALUABLE 
GUIDES FOR 
INVENTORS 


guides for inventors and in ad- 
dition we will also send you abso- 
lutely free our original docu- 
ment, “CERTIFICATION OF 
INVENTION”, which gives 
you real aid in establishing pri- 
ority rights tor your invention. 

Remember . . . a good patent 
makes your invention all the 
more valuable to you . . . and 
remember, too, a good patent 
depends not only on the inven- 
tion itself but upon the skill and 
interest of the patent attorney in 
drawing up the claims and speci- 
fications and in following the 


case to a successful conclusion. 


C. A. Snow & Co. have had over 
61 years of patent experience. 
We have secured patents for our 
clients in every field of inven- 
tion. We pride ourself on the 
thoroughness of our work, and 
if your invention is patentable, 
we will place all our resources 
and skill at your disposal to se- 
cure you the best possible patent 
protection. 


Fill out the coupon below NOW. 
Send it to us TODAY. Remem- 
ber . . . Opportunity can’t knock 
at your door until opportunity 
knows where you live. 





Cut Coupon on Dotted Line 


DEPT. B-12-SHOW BUILDING, WASHINGTON, D. C. 


Gentlemen: Please send me absolutely free and without obligation 
on my part, your original documents, “Certification of Invention”, 
together with your two guides for inventors, “How We Protect You” 
and “Suggestions On How To Commercialize Your Invention”. 


NAME ..... 


ADDRESS __- 
(PLE ASE PRINT NAME | CLEARLY) 


C. A. SNOW « CO. 


Registered Patent Attorneys Since 1875 










MORE $5 PRIZE WINNERS 


Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 

Contest RULES 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words, 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopuLAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 





“CAN ALWAYS GET A JOB 
IF I NEED ONE” 


A year and a half ago I was just one 
of the thousands of young men fresh out 
of high school or college waiting for a 
call to work on the WPA or any other 
job that I might find. 

I was interested in mechanical en- 
gineering but to gain employment in that 
field one must have theoretical and prac- 
tical training. Because the cost of a col- 
lege education was too great for me, the 
correspondence school was the only means 
of obtaining the proper instruction. 

I enrolled with the — School in 
Chicago taking their Diesel engineering 
course. Later, another school offering 
home study in Diesel engineering attract- 
ed my attention because it afforded an 
opportunity to obtain practical experience 
in one of their many shops after com- 
pleting the home study work. Conse- 
quently I enrolled with them, too, and 
when I finished the course I had three 
weeks on the engines in their Long Island 
school shops. 

I did not wait for the school to find me 
a job. I went out after it myself and a 
week later, with the aid of a Y.M.C.A. 
employment service, I was signed as a 








modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 


McCARRIE | SCHOOL or. MECHANICAL DENTISTRY 
207 N. Broad S$! Philadeiphia, Pa. 








LEARN to SELL caine? Foire 


Secrets of successful salesmen making $4,000 to $19,000 a year 

now available in fascinating salesmen’s home ae ag plan. 

Coming business boom bound to make good salesmen wanted 
erywhere at top salaries. 

Getintothe BIG P “AY GROU P ofmes tersalesmen through ‘‘know- 

ing how.’’ Two books, 1¢ Key to Master esmanship’’ and 
istakes Commonly Made in Sell ing’ sent EE to men who 

want to get ahead. Write for them today. 


NATIONAL SALESMEN’S TRAINING een 
Dept. W-198—21 W. ELM St., CHICA 











CIVIL SERVICE 


sitions. Clerk Carriers, Rural Carriers, Railway Postal 
Pe Postmasters File ¢ lerk and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required Examinations often. 
Established 1896. Send for our Civil Service Catalog 


Columbian Correspondence College Washington, D. C. 




















ELE Sn AL 


A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 44th year. Catalog. 


ease Tees at 


vi” BLISS "Scn5% 
112 Takoma Ave., Washington, D. C. 








3601 Michigan Ave. 














Splendid opportunities. Prepare quickly in spare time. 
Easy method. No previous perience necessary, 
ti icient. Many earn while 


suff 
learning. Send e free booklet ** Opportunities in Modern 
Photography"’, particulars and requirements. 
ICAN SCHOOL OF PHOTOGRAPHY 
Dept. 1369 Chicago, Ilinois 














RADIO 


ENGINEERING 
~ 4 a a es 
broadcasting, aviation and pol lice radio, servicing, marine 
radio telegr aphy and telephon Morse telegraphy and rail- 
way accounting taught tho thiy Engineering course of 
nine months’ duration equi nt to three years of colleg 
radio work School established 187 All expenses how. 
Catalog free 

Dodge’s Institute, Nye St., Valparaiso, Indiana 


ENGINEERING twove.ns 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn board. Low 
tuition. thay bm i Department. Enter Dec., 















DEGREE IN 





INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 





CARTOON Youn wav 


nSuScEss! 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 





SELL! Course has 26 lessons and 600 ~~~ 
Send name and address for free detatls. 


RAYE BURNS SCHOOL, Dept. S-X, Box pce Gevetents Ohio 
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THE HARDEST THING 
IN THE WORLD TO 
REALIZE IS THAT. 





PERHAPS it is fortunate that we do not always see our- 
* selves as others see us. But when it comes to making 
progress in our work, in earning more money, facing the cold 
facts is courageous even though sometimes upsetting. 


How long has it been since you had a promotion? 





How long has it been since you found an extra bill in your 





pay envelope? 





Are you content with your present job — with your present 





ja at 

Watch out—it is hard to realize — you 
may be slipping! 

The best insurance policy against slip- 
ping is—more and modernized training. 
Thousands of men are taking out this insur- 
ance by study of I. C. S. Courses. 








INTERESTING FACTS 
About the World’s Largest Educational Institution 


FIRST STUDENT ENROLLED OCTOBER 16, 1891 
TOTAL ENROLMENTS 
December 31, 1891.... 115 December 31, 1900 251,310 
December 31, 1895.... 10,105 December 31, 1920. 2.271.193 
July 31, 1936.... ; ».. SRESd 

25,000 pieces of mail leave the I. C.S. daily for all parts of 
the world. 

Average daily postage bill on outgoing mail, $600. 

Nearly $5,000.000 has been expended in preparing and im- 
proving I. C. S. textbooks. 

More than 50,000,000 pages of printed study text are issued 
to students each year. 

More than 600 colleges, universities and other resident schools 
have purchased and are using I. C. S. textbooks. 

303 railroad companies and 2403 commercial and industrial 
establishments have made agreements with the I. C.S. for 
educating employees. 





INTERNATIONAL CORRES 


PONDENCE SCHOOLS 





BOX 7700-H, SCRANT 
Without cost or obligation, please send me a copy of your b 
about the subject before which I have marked X: 
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ooklet, “Who Wins and Why,” 
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and full particulars 








TECHNICAL AND INDUSTRIAL COURSES 
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A Bigger Job— 


and Yow’re the Man 


Are you hunting a bigger job, or does the bigger 
job hunt you? Why waste priceless years at routine 
work, when you can acquire at home in a compara- 
tively few months the specialized knowledge for 
which big firms pay big money? Thousands of men 
have greatly increased their incomes by the new 
home-study business training under the LaSalle Prob- 
lem Method. Let us show you how you can do just as 
well or better. The coupon will bring you complete 
information, together with details of our convenient 
payment plan; also your free copy of a remarkable 
~ok—“*Ten Years’ Promotion in One.”” Make your 
start toward that bigger job loday. 


= Find Yourself Through LaSalle! — —, 
| LaSalle Extension 
University ieee , 
Dept. 1283-R Chicago 
Please send me full infor- 
mation regarding the course 
and service I have marked 
with an X below. Also a 
copy of ‘““Ten Years’ Promo- 
tion in One,” all without 
obligation to me. 





x for Official Man- 
itive positions 


Business Management: Training 
agerial, Salesand De partmental Exe 
[Mode rn Sales sm: anship: Training for position as 
xecut nan, Sales Coach or Trainer, 

| Promotion M nager, Manufac Ag zent, 

™ tor, d ill positions in retail, wholesale or 


turers 


specialty selling 
J] Higher Acc ountancy: 
iditor, Comptroller, Certified Public 


Training for position 
Accountant, 
fad dean itant, etc. 
(Traffic Manage me at; Tr iining for position 
Railroad or Indu iffic Manager, Rate Ex- 
pert, Freight Solicit ., r 
| (Law: LL. B. Degree. | 
(C0 Stenotypy: The up-to-date method for secretaries 
and court and convention reporter 
c Mode rn Fore ms en + Training for positions in 
M r h as that of erintendent, 
Ge neral 
(Industrial Manageme nt: Tr 
in Works Management, Producti 
dustrial Engineering, etc. 
(OPersonnel Management: Training in the posi- 
tion of Personne lanager, Industrial Relations 
M nager, Employment M nager, and positions 
relati ng to E1 aplon ee Serv 


Sateen. For man, Sub-Foreman, et 
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n Control, In- 
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tion Corre ‘ *romotion 
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EARN WHILE LEARNING 
AT HOME 


Train for Good Pay Spare- 
Time and Full-Time Jobs 
under Factory Engineers 
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RADIO AND TELEVISION INSTITUTE, Inc. 
2150 Lawrence Ave., Dept. 209, CHICAGO, ILL. 








Secrets of Success 


wiper aboard the liner on a 
South American run. After half a trip I 
was advanced to fireman due to my inter- 
est and knowledge of engineering and on 
the next trip I was advanced to topside 
oiler with a substantial increase in pay, 
moving ahead of men with longer sea ex- 
perience because of the characteristic de- 
termination of home study men who go 
out and get their knowledge on their own. 

If I remain on the ship I have the op- 
portunity of getting a junior engineer’s 
position within a year should I prove 
worthy of it and, in time, work into a 
licensed engineer’s position. 

In any event, I shall complete the first 
course I took, because it is more techni- 
cal and includes the necessary informa- 
tion for a designing engineer or anyone 
interested in construction and design in 
the Diesel field. And now that I have a 
number of (very good) Department of 
Commerce ship Certificates of Discharge 
I feel that I can always get a job if I 
need one. 


Home study has gained for me eco- 
nomic independence and confidence in 
myself, and since self-confidence is an 


essential of success, I feel certain that in 
time I shall find myself a position in the 
particular branch of the field in which I 
am most interested. 

There are more courses which I intend 


to take because I believe that home study 
prepares us to enjoy life to the fullest 
measure. We can take courses in avoca- 
tional as well as vocational fields. 

Every day existence becomes more 


and more complexed with the technologi- 
cal advance of industry, commerce and 
government, but the determined person, 
with increasing periods of leisure, has at 
hand a treasure house of knowledge and 
opportunity through the medium of home 
study. And this, to me, is the best cure 
for bad nerves and insecurity there is on 
earth. 

New 


—/.H.H., York, N. Y. 





AT 30, SUPERINTENDENT 
OF WATER-LIGHT DEPT. 


A few weeks before the midterm ex- 
aminations of my senior year in high 
school, my mother left our home in south- 
ern Oklahoma to visit a sister in Kansas. 
Shortly after her arrival there, she be- 


came critically ill and I was called to her 
bedside. Later I returned to Oklahoma 
and took the midterm exams, making ar- 


rangements to complete the rest of the 
school term by correspondence. Thus be- 
gan my experience with home study. . 
at the age of 16. 

My mother was a patient in a Wichita 
sanitorium for seven months, so I stayed 
on until the end of the school year when 
I returned to Oklahoma and graduated 
with the other pupils with whom I had 
studied for so many years. 

Back again in Wichita, I took up the 
study of electric ity through a correspond- 
ence course offered by the Schools 
of Chicago, and upon my mother’s re- 
lease from the hospital we came Pro- 
tection where I continued my studies and 
did part-time work for the municipal wa- 






















BE A TRAINED 


BAUTO-DIESEL EXPERT.224” 


PREPARE NOW for rich new opportunities in fast- ° 
growing industry. Diesel-Trained Men needed for EARN 
trucks, busses, tractors, farm power and lighting 
plants. Practical, easy, spare-time training plan 
offers quick way to good jobs at good pay, or own 
profitable auto repair business. Learn from ‘the pio- 
neer automotive home-st school. Write for 
wyee AUTO - DLESEL Book and pay -as-you-learn 
offer. 


MOTOR INSTITUTE of AMERICA 
_4554 Broadway, Dept. M-12, Chicago, ll. § 


BE A PILOT—FLY A SHIP 


if you are stumped at the high cost of training to qualify 
for a license and a good future in Aviation, write imme- 
diately, enclosing stamp for information on opportuni- 
ties now available for Approved Training under our ... 


APPRENTICE PLAN 


Mechanix Universal Aviation Service, Inc. 
Strathmoor Sta. Dept. H. Detroit, Mich. 


“STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
il, Electrical, Mechanical, Chemi- 
al, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 53rd 
ear. Enter Sept., Jan., March and June. Write for cata- 
log. 5126 College Ave., Angola, Ind, 


Lis MECHANICAL DENTISTRY 


Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money- -making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school. Practical, indi- 
vidual training. Easy terms. Employ- 
ment Service. Write TODAY for FREE 
CATALOG R and TRIAL OFFER. 

New outs School of Moho Be 


REAL JOBS OPEN 


Auto, Diesel and Aviation Mechanics— 

General Electricity, Welding— : 

Step into Big Pay. Earn $35 to $y 5 a week. Learn in a 

few weeks ew practical shop plan. Work with real tools 
on re al “equipment. Write school nearest you 

today for Big Free Opportunity Book and Special 

Low Tuition Offer. Specify courses interested in. 


cSWEENY SCHOOLS, Dept. 6-36 
Detroit, Mich., or Kansas City, Mo, 


t1sing 
at Home 


Make money in me = ey Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—“‘Win Success in Advertising’’, and full 
particulars. No obligation. 

Page-Davis School of Advertising 

Michigan Ave., De pt. 1369, Chicago, _U. 


CARTOONING 


W iz ‘ | successful method of drawing and 
creating ideas ee it easy to at 


Write for details of this exceptional home- 





BIG 
MONEY 
SEND FOR 
FREE 
BOOK! 

































































Develop your ability with personal 
instruction from an internationally 
known cartoonist. His exclusive 


tain —— 

study cour 
THE NATIONAL SCHOOL OF CARTOONING 

_437- A_Penton Bidg., leveland, Ohio 





= MECHANICS 


& WELDERS 


Auto Mechanics and Welders are in big 
demand. Complete courses in arc 
and aqet one welding, metal fin- 
ishing, body d fender bumping, 
spray painting and collision work. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 





















Operator | Follow This Man 
No. 38 Secret Service tor No. 38 is on 
the job! eae down Counterfeit 
Gang. Tell-tale finger prints in mur- 
| dered giri’ t room. Thrill, Mystery. 


The Confide ntial 
Free of Operator ie. 88 made 
to his chief. ty Snag 
Earn a Regular Monthly Salar 
YOU can become a Finger Prien o> 
— Tt at home, in spare time. Write 
‘or details if 17 or over. 
institute of Applied Science 
1920 Sunnyside Ave 
Dept. 1369 Chicago, Mm. 








PLAY A SAW! 


Produce wonderful music in 5 days 
...Quickly play popular and classical 
numbers. No notes to read, no dreary 












practice — success guaranteed. Since 
1924 thousands of my students bave 
amazed friends, starred ie shows and 


broadcasting orchestras. Without obliga- 

tion, write for5 DAY TRIAL OFFER now. 
MUSSEHL & WESTPHAL 

105 W. Water St., Fort Atkinson, Wis. 
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Learn Profitable Protession 
in QO days at Home 


Salaries of Men and Women in the fascinating pro- 
\ fession of Swedish Mas run as high as to 
\ $70 per week but many prefer to open their own of- 
tors, hospitals, sani- 
tients come to those 














¢ ces. Large incomes from 
tariums, clubs and private ¥ 
who qualify through our training. Reduc- 
ing alone offers rich rewards for special- 
ists. Anatomy charts and supplies are 
% givenwithour course. Write for details 
National College of Massage & 


m xia Physio - Ther 20 N. Ashiand 
- Avenue, Dept. 270, Chicago, tM. 


E A PASSENGE 
TRAFFIC INSPECTC 
We Hear of Good Openings Constantly--You Can Qualify f\-'. 1) 


RELIABLE TRAINED MEN—19 to 50—are wanted con- HY 
stantlyas Ka 8. 


wayand Bu 

























a e you at up $135 per month, p 
to start, or refund tuition. Rapid advancen 
perience. Free Booklet outlines our 17-yr. record. 
STANDARD BUSINESS TRAINING INSTITUTE x 
Div. 312 Buffalo, N. Y. "S 














Grow Mushrooms in cellar, shed. Exclu- 





sive new process. Bigger, better, quicker 
crop More money for you! 

Start now, for best results. Bo 

We buy mushrooms. Book free. OK 


Ah AMERICAN M 
INDUSTRIES, LTD., USHROOM 


Dept. 792, Toronto, Ont. 





BIG OPPORTUNITIES AS 
AN EXPERT PHOTOGRAPHER 


You can have a fascinating profitable 
career in the World’s newest, big pro- 
fession. Become a Commercial, News, 
Portrait or Advertising Photographer, 
or Movie Cameraman. Big money making 
opportunities. Personal Attendance or Home 
Study training. Individual, practical instruc- 
tion. 26th year. rite for FREE Booklet, 
NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 West 33 Street (Dept. 5) New York, W. Y. 





PHOTOGRAPHY 








“We Start You in Business” 


The Plastex Industry needs manufacturers on small 
scale and for big production of Art Goods, Novelties, 
Souvenirs, etc. in Plastex and Marble imitation. Ex- 
perience unnecessary. 5c material makes $1 articles. 
Rubber moulds furnished for speed production. Small 
investment brings big returns. INTERESTING BOOK- 
LET MAILED FREE. Plastex Industries, Dept. 2, 
1085 Washington Avenue, New York, N. Y. 















100% Improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessons—but by fundamentally 
sound and scientifically correct silent exercises . . 
and absolutely guarantee to improve any singing 
or speaking voice at least 100% . . rite for 
wonderful voice book—sent free. Learn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT VOICE INSTITUTE, Studio 1369 
64 E. Lake St.. Chicago 


























RADIO ENGINEERING 


RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago schools. 
Also specialized courses and Home Study Courses 

under ‘‘No obligation’’ plan. Illustrated 


catalog on request 
| \) RCA INSTITUTES, INC. 
SII Dept. PS-36, 75 Varick St., New York 
Nn 1154 Merchandise Mart, Chicego 
Recognized Standard in Radio Instruction Since 1909 








OVER @ Se @D LESSON 
SIGHT-CORRECTING ART COURSE 










arante Nothing 
tr Rush $1.00 today to 


ARTISTS & MODELS STUDIO DEPT. PSM-12 








ig profits 6 VISE 


Wills’ new Re-stringing Vise, 

. only $2.50 plus postage. Sik OMWLY 
b IVE 

Split Lam tennis string coil GIVEN with 
GUT Per Set: | Vise if you act quickl . Satis- 5 0] 
3.00 | faction guaranteed. Write for Fa 
0 | FREE Catalog of Badminton, 
SILK Per Set: | Squash, Tennis atringe, frames PLUS POSTAGE 
Superior 65c | etc. H. E. LLS CO., 1047 W. 47th St., 
All Star _. $1.00 | Dept. 1369, CHICAGO, U. S. A. 
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Secrets of Success 


ter and light department and the tele- 
phone company. Later on I became a 
regular employe at the light plant as 
night engineer. 

This job offered an excellent opportu- 
nity for advancement in home study work 
as well as practical experience, so I con- 
tinued my studies of electricity through 

’s Library and other books and 
periodicals. 

All this time I had a longing to learn 
something about woodworking and chem- 
istry, but since neither of the subjects 
were taught in the high school I had at- 
tended it appeared that these, too, would 
have to be studied at home, if at all. 
However, I felt that chemistry was not a 
subject that could be taught to the best 
advantage by correspondence so I en- 
rolled in the local high school at the age 
of 20 for post graduate work in physics 
with the intention of taking up chemistry 
the next year. But I had waited too long. 
My age was against me and the school 
refused to enroll me the second year. 

It did not stop me, though. While in 
high school, my physics teacher had me 
use POPULAR SCIENCE MONTHLY 
as an auxiliary text. Since this magazine 
had considerable space devoted to vari- 
ous hobbies including chemistry and wood 
working, I decided to use it to further 
my education along these lines. I started 
to assemble a home workshop and 
through practical experience and the help 
of a number of publications, I have been 
able to learn the rudiments of these two 
subjects. 

During the depression, when salaries 
were being cut often and deep, I found 
that my home workshop enabled me to 
make both ends meet even though I had 
added to my financial burden by marry- 
ing and raising a family. Nine months 
ago I was advanced in my position with 
the water and light department to the 
position of superintendent. 

My experience has not been meteoric 
but after fourteen years of home study 
I find that one can learn much and ad- 
vance in knowledge without going to 
school in the conventional manner. 

—R.C.C., Protection, Kansas 


OVERCOAT MAKES HANDY 
PORTABLE DARKROOM 


WHEN no darkroom is available, an old 
and heavy black overcoat may be used for 
switching films and loading developing 
tanks. Simply run your hands through 
the coat sleeves in the wrong direction, 
and fold and tuck the sides and tails of 
the coat over and underneath, after plac- 
ing the photographic equipment to be 
used inside. This forms a miniature dark- 
room that gives perfect freedom of the 
hands. After a little practice, films can 
be wound on developing-tank spools or 
changed from camera to camera as easily 
as in broad daylight. This latter stunt 
comes in handy when checking shot for 
shot between two cameras using the same 
size film. With the film and the scene re- 
maining constant, any discrepancies of fo- 
cus or light intensity can be traced down, 
providing one camera is known to be cor- 
rect—Watiace H. McCray. 
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Learn Radio- 
TELEVISION 


Are you satisfied with the money you are 
now making? With the success and future 
of your job? Is your field over-crowded? 
Don’t go to sleep while destiny is ey r.| 
new careers, new fortunes in the great fiel 
of RADIO and TELEVISION. 


Learn by Actual, Practical Training in 
a Leading Radio-Television Station 


Radio Station W9XBY, and Television Broadcasting 
Station W9XAL, owned and operated by First 































National Television, Inc., are the practical ~\ 
laboratories where you actually put into i, 
ractice what you learn in class rooms. Ww 


‘OU LEARN BY DOING! Think what it 
means to you! The most elaborate and com- 
plete broadcasting stations at your disposal. This 
practical experience is absolutely vital to rapid 
progress, and to the thorough and advanced 
Saoniaies necessary to win SUCCESS. 
BIG MONEY AND READY JOBS AWAIT 
TELEVISION EXPERTS 
Unlimited opportunities in this new, expanding 
profession await alert, aggressive, trained men 
...men who LEARN NOW... men with vision 
to get in on the ground floor when the profes- 
sion is young and uncrowded. You know the 
truth of this. You know that TELEVISION is 
already a reality and is just waiting develop- 
ment of man-power when it will sweep the 
nation with its marvels. 


ONLY 6 MONTHS TRAINING FOR U.S. 
GOVERNMENT LICENSE 
Our ‘‘training on the job” qualifies you in 
only 6 months for a U. S. Government License 
(First Class) at minimum cost. Our new pro- 
fusely illustrated 48-pg. FREE book, ‘‘Pictures 
on the Air”, gives you complete information. 
You owe it to yourself and your family to in- 
vestigate. Don’t wake up a year from now 
and find your friends making big money in 
fascinating Radio-Television careers 
. . while you have stood still! ~ 


ACT NOW! Send coupon today ! 
FIRST NATIONAL TELEVISION, Inc. 
Training Division, Kansas City, Mo. 








Mail Coupon Now! 










$. Q. NOEL, Pres., 

First National Television, Inc. 
Dept. E-12, Power & Light Building, Kansas City, Mo. 
Rush my Free copy of ‘‘Pictures on the Air’’ de- 

scribing opportunities in Television. ] am 17 years 
old, or older. 
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MY BANKER ADVISED ME 70, 


TUMS 


**My bankergave me 
some real advice when he 
told me he carried a rollof 
Tums in his pocketall the 
time. It just isn’t good 
business to be bothered 
with acid indigestion, 
since TUMS have been 
discovered.’ 









QUICK RELIEF 


FROM ACID INDIGESTION... 
SOUR STOMACH...HEARTBURN 


ILLIONS of busy 


men and women hav 


N 


found it’s wise to carry Tums always . 
carrying Tums means from several minutes to 
in hour or more quicker relief. When smoking 


hasty eating, rich foods, or “‘bi Zz nights” bring 
on gas or heartburn... a few Tums wi 
quickly bring scientific, thorough relief. N« 
harsh alkalies. Non-habit forming. And, they’r 
o pleasant to eat... just like candy. So handy 
to carry in pocket or purse. Buy Tums at an} 


drug store -10c . or 3 rolls for 25c in the 


Onl ee 
handy ECONOMY PACK. Carry Tums! 
FOR THE TUMMY 


TUM 


TUMS ARE 
ANTACID . 
NOT A LAXATIVE 


Beautiful S or 1987 Calendar-Thermometer Also 
a e of Tums and MR. Send stamp for-packing and 
to A. H. Lewis Dept. 331 st. Louis, M 











Always mention PopuLAar SCIENCE 


MONTHLY when answering adver- 
tisemeats in this magazine. 




























ITH an easy- 

playing Conn 
band instrument, you 
can be ready for band 
or orchestra in 4 to6 


weeks. A sure _— 
to popularity if y« 

startona Ph oy 
Choice of the world’s 
greatest artists. 
Magnificent tone, 
Many exclusive fea- 
tures—yet they cost 


no more, 

Write for Free Book 
Ask to see the marvelous 
new models now being dis- 
played by Conn dealers. 
Home trial. Easy payments. 
Write us for free boo ~: on 
whichever instrumer in 


terests you most. Me A no 
instrument. 
Cc. G. CONN, Ltd. 


Bid 


‘ONN 


Worlds Largest 
Manujacturers of 


BAND INSTRUMENTS 


g., Elkhart, Ind. 
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Measuring lemperatures 


IN A WORKSHOP FURNACE 


W.C. CHENEY tells ‘how to make a 


pyrometer and gives hints on tempering 








































































































UESSWORK in the use of a An_ inexpensive 
furnace for hardening and M™illivoltmeter 
tempering steel can be elimi- ¢@/ibrated so as | 
= oar ; we rege to give reading 
nated by means of a pyrometer, which is noth- og pyrometer im- 
ing more than an instrument for measuring mediately in de- 
heat beyond the range of an ordinary ther- grees Fahrenheit 
mometer. In industrial plants and large shops, 
pyrometers are, of course, standard equipment, 
but many small shops still depend upon hit- 
and-miss methods of determining furnace tem- is not sufficient to cause difficulty so there is 
peratures. This is unnecessary because a serv- no object in buying an expensive one. The 
iceable instrument can be assembled at rel- meter illustrated was purchased for $1.50 and 
atively small cost. the error, when checked by eye with a $30 in- 
The pyrometer illustrated was designed for strument, could not be noticed. 
a furnace described previously (P. S. M., Remove the cover glass and glue a piece of | 
July 36, p. 86; see also June °36, p. 84). It white paper to the meter’s face. Take various | 
would be an equally valuable accessory for temperatures and mark each reading on the | 
any similar type of heat-treating furnace paper with a pin prick. Average the tempera- | 
The sensitive element of the pyrometer is tures and distances of pointer travel, and step | 
made of two dissimilar metals that will with- off the scale with a pair of dividers. In the | 
stand high temperatures and generate an _ particular case described, the pointer moved 
electric current when heated. There are a approximately 1% in. for each 150 deg. of tem- 
number of these alloys, and they may be ob- _ perature rise. The scale was laid off from O to 
tained from various instrument companies for 1,800 deg. and when checked with a standard 
a few cents, or the complete element with instrument, showed only a 2-percent error 
lead wires attached can be bought for approx- To obtain these temperatures begin with the 
imately three dollars furnace cold. Place a pan of water inside and | 
Lay the alloy wires side by side and weld _ start the torch. Bring the heat up slowly until | 
together at one end with the acetylene torch. — the water just starts to boil. Place the element | 
Twist them and weld copper wire leads to the _ in the water and take the first reading on the 
two open ends. Into one end of a %-in. black — dial, which will correspond to 212 deg. F. at 
iron pipe about 10 in. long, insert a porcelain — sea level. Next take a piece of brick and hol- 
tube such as is used in house wiring. The tube _ low it out. In the hollow place a small quan- 
may be ground to size on an ordinary wheel tity of zinc, put the element close to the 
if too large. Insulate the alloy wires and the — metal, and raise the temperature until the zinc 
lead wires with thin sheet asbestos. If the ele- melts, which will give the reading for 788 deg. 
ment is a homemade one, the lead wires Do the same with a piece of aluminum, and 
should not be over 2 ft. long the reading will be for 1,220 deg. Average the | 
The lead wires are connected directly to a temperatures and swing of the pointer in or- | 
millivoltmeter, but as the element has polarity der to extend the readings to 1,800 deg. 
the same as a battery, the leads may have to Once the pyrometer has been calibrated, the | 
be switched. This can be found by trial. When furnace can be adjusted to hold any required | 
the element is used in the furnace, care should temperature. Information on heat treating | 
be taken to see that the alloy wires do not steel, the use of baths for drawing temper, and | 
come in contact with the object being heated tables showing tempering data for various | 
Because the current generated by the ele- tools can be found in standard shop hand- | 
ment is proportional to the heat applied, all books. For the purposes of this article it will Ge 
that is necessary to obtain the temperature _ be sufficient to describe one of the simplest 
reading is to melt several metals of known _ possible ways of tempering two common types | ME 
nelting points and use these temperatures to of tools—cold chisels and wood chisels 
lay out the scale on the meter Chisels must be made of steel which is | 
The meter may be any millivoltmeter, ob- hard, fine-grained, and tough. To obtain max- 
tainable at a radio service shop or from a mail- imum fine grain with maximum hardness, the | 
order radio supply store for a few dollars. The — steel must be quenched at just the right tem- 
percentage of error in the cheaper instruments perature, which for the average run of shop | 
tool steel is between 1,450 | 
and 1,500 deg. F. This | 
gives the finest grain, but 
the tool is too hard for | 
practical use, so some of | 
the hardness is withdrawn | 
by tempering | 
The pyrometer ele- BLACK IRON PIPE,1O"LONG\ 
ment as it is placed PORCELAIN TUBE 
in the furnace, and, queen ‘ 
at right, a diagram — 
howing the method of = ) ) — SLLLLOOOOOO# 
construction. The al- ©— ‘ 1 f | 
the sensitive part of e 
tne instrument, are COPPER LEADS ALLOY WIRES 
bought ready for use (Ne 14) ABOUT 4° LONG 
TERMINALS TO TWISTED TOGETHER 
MILLIVOLTMETER AND LOED AT END 
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TRAINED PILOTS 


WANTE ° and MECHANICS 
tor BIG PAY JOBS, 
“AVIATION; 


Airlines addin 
miles to their flight schedules. Factories 
F ded with huge private and Government € —_ 
rders for new airplanes. This Lincoin 
Government Approved School trains you for good pay 
osition as Pilot or Government Licensed Airplane and * 
a oe Mechanic. School now in 26th year: 16 years teaching Aviation. 
Make Aviation Your Career. Supervised U. S. Government, 
A iation offers you unlimited opportunities for promotic on Prepare 
yourself at this Lincoln Government Approved Schoo!. Graduates now 
employed by leading Airlines, Factories and Foreign Governments. We 
assis st Graduates in locatin sitions when goalies Write for c atal og. 
ease state age. LINCOLN AIRPLANE & FLYING SCHO 
212-G Aircraft Bidg. Lincoin, Nebraska 












millions of 
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By old established firm, to cast Christmas goods, 5 
and 10c¢ Novelties, Toy Autos, Ashtrays, ete. Can be 
done in any spare room, bas ement or garage. No ex- 
perience necessary as we furnish full instructions with 
mo and small outlay starts you. A rare opportunity 
for these times, so if over 21 and you want to devote 

sur spare or full time to profitable work write AT 
ONCE for full details as we are now closing arrange- 


ments for supply of our goods 


METAL CAST PRODUCTS CO. 
Dept. E 1696 Boston Road New York, N. Y. 

















New Adding Machine / 
Fits Vest Pocket! // —S 









Adds, subtracts, and multiplies, like $300 
chit yet it costs only .95. Weighs 
ly 4 ounces Not a toy—guaranteed 
rkmanship. Perfectly accurate, light- 
ing fast Sells on sight to business 
en torekeepers, homes—all who use 


eure 
Write at once for Free 
Sample Offerand Mon- AG ENTS Coses 
ey-Making Plan. 100°) Profit ! n Ly 
C. M. Cleary, Dept. 44, 303 W. Monroe St.,Chicage 





ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new books, popular edi- 
tions, fiction, reference, medical, mechani- 
eal, children’s books, etc.—all at guaran- 
teed savings. Send card now for Clarkson’s 
1936 Catalog. 


FREE Wi ag 
buying cui Pew of ”) 
your Christmas gi problem. FR 
NOW—TODAY. 

CLARKSON ee goura NY 
1247 S. Wabash Ave hicago, Mtinois — 


At last YOU can 


ur great illust rated b ook cata- 
-ourse in literature. The 

0k lovers The answer to 
if you write 














reall 


ecorate y 
t THOUSANDS 
4 MAKE NOVEL 





EXERKYTHIN 





MO Ney MAKING Protes 





t AK. TEFI 
Schmidt School ‘of Taxidermy 
Dept. Y-15- Me mphis, Tennessee 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores and office windows. 
=normousdemand, largeprofits, PaulClark 

says: smallest day $28.70. R. L. Reel made 

$920 in two months. Write today for free 





sample and liberal offer to general agents. 
METALLIC LETTER CoO., 


437 N. Clark Street, Chicago 









Earn Cash at Home! 


We paid M. M. $267 in 3 weeks for 
exceptional “‘cellar crop’’ patented 





mushrooms! Big free picture book 
tells if your cellar, shed, barn suit- 
able. We buy all crops thru ten 
branches. Write today. (Estab. 
1908). 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 107, Chicago 


TALK=SING = PLAY 


thru your own radio 


BROADCAST your voice on programs 
coming through your radio set—make 
announcements from any part of house 
—inject wise cracks, josh and mystify 
friends. “‘World Mike” made especially 
for home use, attached in jiffy, any set. 
Not a Toy. 
at home, parties, club affairs. 
of fun! Easy to operate. PRICE 


ONLY 25c Postpaid 


Mammoth 600 page catalog of novel- 
ties jokes, tricks, books, ete. 10¢- 
WORLD NOVELTY CO., Dept. 440 
6615 East Jeffersen Ave., DETROIT, MICH. 












Also put on own programs 
Barrels 
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a low heat gradually and again quenching at 
the proper moment. 

Cold chisels, after the first quenching, should 
be scraped or ground bright. Place in the 
furnace, leaving the door open, and have at 
least one third of the cutting edge in the open 
In a few minutes colors will appear and slowly 
travel toward the edge. When the edge is a 
dark purple, quench the tool in cold water. 
Instead of watching the colors, one may try 
the edge with a sharp file and quench when 
the file starts to take hold or cut. 

The same procedure is used for wood chis- 
els except that the tool is quenched at a dark 
straw color. 

If a large number of similar articles are to 
be treated, the best way is to harden them and 
then cool the furnace to the proper tempera- 
ture, found by trial, and note the reading on 
the pyrometer, setting the burner to hold that 
heat. Extreme care should be taken in tem- 
pering or the tools will not stand up. 

Some points worth remembering are: 

If in doubt about a piece of steel, harden a 
sample first. 

When practical, obtain the 
data of the steel from the maker. 

Never leave the shank of a chisel hard. Not 
only will it spoil the head of the hammer, but 
it is apt to chip and drive splinters into your 
hands and eyes. 

When quenching a tool, plunge it straight 
down in clean cold water and hold it in one 
position until it is cold. Don’t move it around. 

If you overheat a piece of steel, don’t cool 
to the critical temperature and then quench. 
Allow the steel to cool slowly in sand or 
slaked lime and when cold, reheat to proper 
temperature. 

If you wish to cool a piece of tool steel 
without hardening, quench in soapy water. 

If you want the tool very hard, quench in 
a saturated solution of salt water; for extreme 
hardness, quench in soldering acid. 


temperature 


OLD FUSES AID IN TESTING 
ELECTRICAL CIRCUITS 


For the service man who is called upon 
to measure current in electric circuits, a 
handy addition to his test equipment is a 
set of leads for ammeters and wattmeters, 
made by soldering or clamping extra flexible 
test leads to the metal ferrules of dead car- 
tridge fuses. With these leads an ammeter or 
wattmeter may quickly be inserted into a 
circuit by opening the circuit switch, remov- 
ing a fuse, and inserting the dead fuse, 
across the terminals of which the testing 
instrument is connected. One or more 
for each size cartridge fuse may be made, 
thus enabling the test man to quickly tap in 
on any type of circuit—Lovuis N. GoopMAN. 


sets 


THIN WIRE GUIDES MERCURY 
DOWN BAROMETER TUBE 


IN BUILDING the mercury 
scribed in a previous issue (P. S. M., Apr. °35, 
p. 64), I was at my wits’ end to discover 
means of filling the barometer tube, which has 
a bore of only 1/16-in. diameter. The difficulty 
was overcome by placing in the barometer a 
fine copper wire long enough to reach the bot- 
tom of the tube. When the mercury was 
poured down the tube, the wire held it away 
from the glass enough so that the trapped air 
could escape. This greatly speeded up the 
filling—GrrALp McKELvey. 


barometer de- 





SOAPY WATER GIVES BETTER 
FINISH ON SOFT METALS 


To MACHINE copper or aluminum, either by 
hand or with power tools, and obtain a fine 
finish without reughening or pulling the 
metal, keep the part being machined wet with 
soapy water. If working on a machine that 
the soapy water might rust, use Diesel stove 
oil. Although the oil will help, it will not pro- 
duce as good a finish as the soap water will. 
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nswering advertisements in this magazine. 





Amazingly Easy 
Way to Get into 
ELECTRICITY 





LEARN TO EARN MORE 
MONEY OR GO INTO 
YOUR OWN BUSINESS 


Whether your age is 16 or 40. Let us train you to 
prepare for positions that lead to better Salaries in 
Electricity—NOT by home study, but by an amazing 
modern method right here in the big Coyne Shops 
that gives you a practical Training in 90 days! 
Getting into Electricity is easier than you imagine if 
you choose the right method. You don’t need pre- 
vious experience or need a lot of book learning. 
Start any time. 


FINANCE YOUR TRAINING! 


Mail the coupon below and I'll send you all details of 
my finance plan. Under this plan you can get your 
training first and then pay for your tuition later in 
small monthly payme nts extending over an 18-month 
period, starting 5 months after you start school. 


Learn by Doing—In 90 Days 
in the Big Coyne Shops 


I don’t care if you don’t know an armature from an 
air brake—I don’t expect you to! In 12 brief weeks, 
in the big shops of Coyne, we train you by practical 
shop work ...ona great outlay of Electrical apparatus. 


Many Earn While Learning 
If you need part time work to help pay your expenses 
we may be able to help you if you will write and tell 
us your problems. When you graduate we'll give you 
lifetime employment service, 


DIESEL, REFRIGERATION 
AND AIR CONDITIONING 


Right now we are including additional instruction in 
Diesel Engines, Electric Refrigeration and Air Con- 
ditioning without extra cost so your training will be 
more valuable to you. 


GET MY BIG FREE BOOK! (3: 


great chance to get into Electricity. This school is 37 
years old—Coyne training is reliable. You can find out 
everything absolutely free. Simply mail the 
coupon and let us send you the big, free 
Coyne book with photographs ...facts... 
opportunities. Tells you how many earn 
expenses while training and how we assist 
our graduates in the field. No obligation 
to you. So a 


aie tee ee 
COYNE ELECTRICAL SCHOOL 


600 S. PAULINA ST., Dept. 96-73, CHICAGO, ILL: 


SEND NOW FOR FULL DETAILS! 


H.C.Lewis,Pres., COYNE ae, SCHOOL 
500 S. Paulina Street, Dept. 96-7 Chicago, IMinois i 


Dear Mr. Lewis: Without Pena send me your 
big, free catalog with facts about Coyne Training | 
and details of your **Pay-Tuition-After-Gradu- 
ation’’ Plan. 







12) 


== Mail in envelope or paste on a postcard om 
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LEARN AT HOME TO 


MOUNT 


BIRDS, ANIMALS, 
Gameheads, Fish 


Learn By Mail—Easily— Quickly! 
Old pan An school — 250,000 stu- 
dents! Mount WILD GAME, also com- 





mon specimens, easily obtained —equir- 
rels, rabbit frogs, etc. Learn TAN- 
NING, too. Send for beautifully illus- 


trated FREE BOOK. Tells how YOU can 


1 to MOUNT i preserve, as in life 
BIRDS, ANIMALS, REPTILES, FISH and INSECTS. Write NOW! 


SAVE Your BEST TROPHIES! 


Wild Game is getting scarcer every year, KILL LESS 
and MOUNT your trophies. Apart from your own pleas 
ure in them, they may be very valuable some day 
Mount for other sportsmen, too. They'll pay you well! 


FUN - PROFITS! 


Taxidermy fa the moet fascinating 

hobby! It's FUN getting your spec- 

imens — MORE fun to preserve 

them. It’s PROFITABLE, tool! 

Learn Craft and NOVELTY Taxi- 

dermy. Mount into interest- 

ing and humorous groups, 

owls, pigeons, rabbits, 

squirrels, pets, even frogs. 

Craft Taxidermy teaches you how to make use 
ful articles, euch as lamps, book-ends, ash 
trays, pe racks, door stops. They are wor 

derful for your home, and sell readily 

Learn al! phases of Taxidermy and Tanning 
in one easy, inexpensive course. No experience 
needed 
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and all shipped FREE for examination 
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®& Quickly, easily, you'll 
playa Bue scher True-Tone sax 
ophone, cornet, trombone—any band 
instrument. E xclusive Buescher fea- 
tures mean faster progress you 
join a band or orchestra in a few 
weeks — win pleasure and profit. 
FREE TRIAL: Easy Payments. Send 
now for details, no obligation. Mention 
instrument which interests you. 
Buescher Band Instrument Company 
1213 Buescher Bidg., Elkhart, ind. 
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How to select, cut, and test balsa, and meth- 
ods of making a tapered tubular motor stick 


will do. Bend slightly more than required to 
allow for the comeback. For irregular curves 
a cardboard form is used. Pin one end of the 
strip to it and, while keeping a steady tension, 
roll the strip around the form. Pin the free 
end, and hold the assembly over heat until the 
balsa has dried. Use tapered joints when ce- 
menting tips to spars. 

The wing is made in two sections to facili- 
tate covering with microfilm. One section is 
raised on end to the proper dihedral dimension 
while the center ribs are cemented. Place tem- 
porary corner braces as shown to keep the 
ribs in place while covering. The braces are 
removed after the two halves are joined. 

A well-carved indoor propeller always sur- 
prises the uninitiated. A propeller having a di- 
ameter of from 15 to 16 in. is carved so thin 
that type can be read through it! Its weight 
is under .02 oz. The thickness tapers from 
1/16 in. at the hub to 1/64 in. at the tip. 

The wood used for propellers should be of 
+-lb. grade and of even texture. Cut out the 


block and pierce the shaft hole with a drill | 


or make yourself a squared hardwood 
block with a true center hole to serve as a 
drilling guide. The pin is guided in this hole 
while piercing the blank. Shape the block in- 
to an X-blank with about 3/32 in. thickness 
at the hub. Carve the concave side first. Be 
careful not to take too big cuts when ap- 
proaching the pitch line, and also try to get 
an airfoil concavity instead of just any cam- 
ber 

After the approximate shape is carved with 
the knife, finish the concave side with rough 
sandpaper and for final work use the 10/0 
grade. The concave side should be completely 
finished so that the convex side can be carved 
to match it 

The outside can be carved with the knife 
until the blades are only 16 in. thick. Now 
cut one blade to outline shape, and make the 
other blade identical by transferring the out- 
line on a paper template. From now on it is 
just a matter of patience until the prop is 
sanded to paper thickness. Try to have the 
hub about 1/16 in. thick and gradually taper 
the prop, to obtain a cantilever effect, to less 
than 1/64 in. at the tips. The sanding should 
be done with several grades of paper, each 
finer than the one before. Sand in one direc- 
tion only. To insure even sanding, hold the 
blades on a broomstick or a quart-size bottle. 
As the blades get (Continued on page 121) 
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Make up to °95 Weekly! 
o4ut FREE CIGARETTES 


Show Men New Way to Smoke 
We'll furnish Free Cigarettes to give away in 
your locality. Ask any man to have a Free 
Smoke. Then hand him a LIGHTED Cigarette 
from beautiful pocket size ‘““MAGIC CASE.’’ 
Just touch button. Presto! Out comes LIGHTED 
cigarette automatically. No batteries or electric- 









ity. Everybody wants one. Profits pile up big. Geta 
Magic Case for 15 Days’ Trial 
% at our risk and amazing money- 
nae making facts. Write today. State 
—_ v favorite brand of cigarettes. 


MAGIC CASE MFRS.. Dept. W-241 
4234 Cozens Avenue, St. Louis. Mo. 
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Sensation of Chicago Auto Show 
Now—with the simple attachment of the new, amazing 
RE-CLAIMO OIL REFINER to old or new motors, the 
expense of oil changing is ended forever! Nothing like 
it! Replaces obsolete oil filters. Its scientific action 
automatically keeps oi! clean and free from DIRT, 
WATER, DILUTION and ACID. Increases lubrica- and aver again 
tion, pep, power, speed. Cuts repair bills. Be ‘‘Oil- after reciaim- 
Wise’’, write at once for FREE startling oil facts. ing.” 

(Distributors Wanted) 


S. SCHWALGE CO., 2306 N. Western Ave., Chicago, Ill. 
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expected to re plac ea multi-million dollar industry. Costly 
work formerly ‘sent out” by business men now done b: 

themselves at cost as low as 2° of what is ordinarily paid. 

Portfolio of testimonials from America’s leading firms. 
A size for every firm—large or small. Install on free trial. 
Sells itself. Repeats. Write for exclusive proposition. 
F. E. ARMSTRONG, Pres., Dept. 1352-N, Mobile, Ala. 





Stripe your own 


AUTOMOBILE 


Anyone can stripe a car with a 
ROLL - A - STRIPE. You can 
save the price of your striping 
job and earn moneydoing others, 
Specially knurled roller and de- 
pendable gauge. Paint, lacquer, 
enamel! or varnish may be used, 
Stripe signs, furniture, models, 
etc. See any Duco Dealer today 
or send direct. Postpaid $1.50 


__MODCRAFT INDUSTRIES, Dept. C-12, 2908 W. Nordica Ave., Chicago, ti. ; 


SRR ESN, NAR SRNR 
MAKE MONEY PRINTING 


letter and billheads, circulars, cards for 
friends, spare time. Easy to learn. Easy to, 
get jobs. Printing Presses, $12; new 
type faces, complete supplies, lowe 
est prices. Send stamp for catalog. 


PEIFFERCO.,97A,6ColumbiaSt., Newark,N_J. & 


Make your own castings of aluminum, opper., bronze, silver, brass. 
Outfit contains gas furnace with 110 60 cycle motor blower, 
moulding sand, crucibles, he ngs, rubber 45 oT flask, parting materi- 
als, and instructions for us For ree "4 models, trays, dishes, art 
objects, tools, shop equipment etc.; also used for forging, case 
hardening ¢ und heat treating. Price of outfit No. 351 cu. in. crucible 


-apacity, wt. 25 ibs., $9.50 


capacity, wt. 40 Ibs., $15.00 . 

65 Ibs., $23.50. Prices F.O.B. K. C, 

bie, express charges C.O.D. 
KANSAS CITY SPECIALTIES co. 

_P. 0. Box 60 Kansas City, Mo. 


FREER 


lishers listed in our 42nd 
Annual Bargain Catalog of 320 pages. Old-time favorites 
—latest ‘best sellers.’’ Reference, Fiction, Juvenile, His- 
tory, Scientific, ete. Supplying s« -hools, colleges, libraries 
and thousands of individoa! customers. end postcard 
today for our new talog. ‘‘Bargains in Books.”’ 


THE BOOK SUPPLY. COMPANY, Dept. 141 


_ 564-566 West Monroe St., Chicago, Mt. 


Make Glazed Concrete Products 


Pottery, tiles, novelties. 

waterproofing. Make jars, vases, bird- 

baths out of sand and cement without 

molds or costly tools and glaze them like 

clayware. We show you how. Earn money 

in your own business. Send 10c for book- 
let, color plate, details. 


NATIONAL POTTERIES COMPANY 
13 West 26th St., Room 22, Minneapolis, Minn. 


— MAN IN EACH TOWN— 


To Plate Auto Parts, Reflectors, Bathroom 
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Wall glazing, 





fixtures, — beds, Mirrors, Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 


starts you in big money making business. 
Free particulars and proofs. Write today. 


GUNMETAL CO. Ave.F, Decatur, Ill. 
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(Continued from page 120) 


thinner, hold them against the light and look 
for thick portions. 

Balance the prop in still air by inserting a 
fine wire in the shaft hole. If one blade is 
heavier, always feel-the thickness to find where 
the extra weight exists, and also where it can 
be most easily spared. The leading edge 
should be thickest because it takes most of 
the shock. 

Now comes the most interesting part—cov- 
| ering the framework with microfilm. Micro- 
+ film solution is made from clear commercial 
lacquer mixed with 1/10 oz. of castor oil to 1 
oz. of lacquer by volume. Banana oil and 
flexible collodion, when mixed with castor oil, 
will also give satisfactory results. However, 
clear lacquer is preferable since it already con- 
tains other ingredients that strengthen the 
film. Be sure to mix the solution well. Heat- 
ing the container by holding it under hot wa- 
ter helps to obtain a better mixture, but never 
heat it over an open flame because lacquers 
are very inflammable. 

The film sheets are made by pouring a short, 
steady stream of the solution on the surface 
of perfectly clean and tepid water. The solu- 
tion bottle should be held just above the sur- 
face to prevent splashing. The water may be 
contained in a half-filled bathtub, or a special 
wooden tank 2 by 20 by 40 in. may be made. 
Since lacquer and water do not mix and the 
lacquer solidifies the moment it touches water, 
a very thin film is made. The surface tension 
prevents it from sinking. The slightest trace 
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The steps in carving a paper-thin propeller. 
Much of the work is done with fine sandpaper 





of soap in the water breaks up the surface 
tension and the solution does not spread. It 
is also hard to obtain a satisfactory film if the 
water is cold. The normal temperature is 75 


or 80 deg. F. Since the strength of the film 
depends on its thickness, it is necessary to 
make several trial sheets to determine the 
working conditions. 

The average thickness of the film is about 
0.00004 in., so it must be applied by methods 


that require the least possible handling. It is 
now possible, in fact, to avoid touching it 
during the whole course of making and using 
the material. (Continued on page 122) 
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Its usefulness will last a lifetime. For practical, 
everyday information—for specialized study— 
for looking up things mentioned in newspaper, 
book, or magazine—everyone can turn to the 
NEW MERRIAM-WEBSTER with the assurance 
that he will find his needs completely filled by 
207 of the world’s greatest authorities. 


G. & C. MERRIAM CO.., Publishers 
DEPT. 694 SPRINGFIELD, MASS. 


A New Creation 
The Supreme Authority 


OMPLETE and satisfying answers to ques- 

tions on any subject which interests you— 
law, business, manufacturing, engineering, 
medicine, chemistry, bacteriology, astronomy, 
aviation, radio, sound pictures, gems, coins, 
birds, insects, plants, color, and hundreds of 
thousands of other topics. 


Mail Coupon for FREE BOOK: 


“THROUGH WONDERLAND 
WITH WEBSTER" 


Get your free copy of this fascinating picture 

booklet which shows you many more aston- 
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The film is removed from the water with a 
large hoop of '%-diameter aluminum or iron 
wire. This should be large enough to accom- 
modate the wing with several inches to spare 
on each side. After the solution has spread, it 
should be allowed to set for about five min- 
utes. The hoop is then lifted from underneath 
until it touches the film evenly on its entire 
perimeter. Continue the ~e motion un- 
til the hoop is about % in. above the water. 
With the free hand, aire against the wire the 
film fringes. Then by lifting one side first, re- 
move the film from the water by a sidewise 
angular movement of the hoop. Hang the film 
in a dust-free place and allow to dry. 

The microfilm is transparent and sparkles. 
It is so thin that white light is broken up and 
refracted in spectrum-color wave lengths. This 
color refraction is one way of judging the film 
thickness. The shorter the wave length, the 
thinner is the film. Violet is of short wave 
length, and sheets having this color are used 
for small surfaces. Red has a much longer 
wave, and red film is consequently thicker. A 
good rule to follow is to use violet for small 
surfaces and apple green for wings. 


HE simplest method of applying micro- 

film to the wing or tail is to moisten the 
spars and the center rib and tips with saliva, 
which acts as adhesive. Then lay the frame on 
the table and moisten the area around it with 
a wet rag. The film hoop is centered over the 
frame so that the best part of the film is used, 
and brought down and pressed against the 
table. The film will stick to the moistened 
area and draw down snugly against the frame- 
work, thus giving the saliva a chance to hold. 
The film can now be patted against the spars 
to insure perfect contact and left to set for 
about half an hour. Benzine- thinned rubber 
cement may be used instead of saliva as an 
adhesive, but since it is heavier, it should be 
used only when saliva fails. 

The film is trimmed with a hot wire or an 
acetone-moistened stick. Keep the trimmer 
about % in. away from the spars to prevent 
the film from melting over them. Be sure that 
the wire is reheated as soon as the film drags. 

The tail surfaces can be cemented to the tail 
boom after they are covered. The wing is as- 
sembled by cementing the center portion of 
the rib first. After the cement has set, the 
spars can be brought together and cemented. 
This will give a neat center joint. Care should 
be taken when cementing near the film, be- 
cause it is very easy to melt it. 

Occasionally the film becomes wrinkled, 
either with age or careless construction. It 
can be smoothed by passing underneath it a 
hot object, which will tighten the film. 

In transporting microfilm models, the film 
parts should be held in the box with very thin, 
soft paper, crinkled to prevent it from sticking 
to the film. Fasten it lightly on both sides of 
the wing with tacks. Also be sure that the 
part so fixed is not under strain. 

Before flying the model, check the whole 
assembly for possible warping. The test flights 
should begin with about 300 turns. Gradual- 
ly increase the number until the model is 
just below the girders or ceiling. For a longer 
duration in a large armory, the model is re- 
leased as soon as the rubber is wound to its 
capacity, but in a small hall it is necessary to 
let out several hundred turns to use up the 
initial powerful torque 

In case the model gets caught way up, it 
can be retrieved by nudging it off with a hy- 
drogen balloon. A small portable generator 
can be made from a quart bottle, zinc, and 
acid. Place several strips of zinc in the bottle 
and pour in a few ounces of hydrochloric or 
muriatic acid. Stopper the neck with a 5-cent 
balloon, and as soon as the balloon is filled, 
with one end of a long thread. 
its dislodging mission. 


tie 1S opening 


Then send it aloft on 
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ARE YOU SANE? 


(Continued from page 25) 


it over his hair, and make such a furious 
effort that the water would form in pools 
on the floor, often soaking through the ceil- 
ing below. Deaf at thirty, he never heard his 
most beautiful compositions, 

One of the most horrible obsessions suf- 
fered by man tormented Mozart shortly be- 
fore he died. He was extremely nervous and 
in the last months of his life he had a 
“dreadful fixed idea, a truly insane hallucina- 
tion,” as a friend described it. “He thought 
he was obliged to work on his own funeral 
mass! He constantly saw before him a man 
who commanded him to compose this re- 
quiem.” Mozart himself said: “I always see 
him standing there; he hurries me, and in- 
cessantly asks me about it and urges me to 
compose in spite of myself, and when I wish 
to stop, the rest tires and harasses me more 
than the work.” 


HOPIN was another composer who was 

extremely nervous. A wrinkle in a rose 
leaf or the shadow of a fly would exasperate 
him terribly. 

Frederick II of Prussia had a mad dislike 
of changing coats. King though he was, he 
didn’t have more than two or three coats 
in his life. 

Goethe, the German poet, was given to 
external autoscopy. He often thought he 
saw his own image coming to meet him. He 
also had a suicidal impulse. 

Oliver Cromwell was led on to his grim 
endeavors by a vision. Once, while he was 
lying on a bed, the curtains in the room 
parted and a woman of gigantic stature stood 
before him. In a resounding voice she told 
him he would become the greatest man in 
England—and he did. 

Thomas De Quincey, who wrote ‘‘Confes- 
sions of an English Opium Eater’ was quite 
eccentric even after breaking the drug habit. 
He would fail to appear for a lecture, or 
else would fall asleep on the platform. He 
had a brother who tried to learn to walk on 
the ceiling with his head down like a fly. 

Edgar Allan Poe is the classic American 
example of a man of genius through whose 
mind ran dark thoughts and strange fan- 
cies. He drank “like a savage,” one friend 
said, and was subject to the most horrible 
hallucinations. Monstrous forms or squirm- 
ing vermin tormented him and some of the 
mental torture through which he passed is 
evident in his writing. 

Then there was Jonathan Swift, the satir- 
ist. For an entire year he went without talk- 
ing to anybody, without reading, and with- 
out even recognizing any of his friends. 

Schopenhauer, the German philosopher, 
feared razors above all things. His phobia 
led him to burn off his beard instead of 
shaving. He also had a phobia toward noise 
and, like Swift, passed weeks without talking 
to anybody. He once refused to pay a Dill 
because his name on it was spelled with two 
“p’s’”’ instead of one. 


ICTOR HUGO and Balzac, two of 

France's best-known writers, were megalo- 
maniacs—egotism was carried to the mth de- 
gree in their cases. Each thought that he 
was the world’s greatest man. Balzac once 
bought a new dressing gown, donned it, and 
wandered down to the street so the crowds 
could admire him. 

Emile Zola took the literary world by 
storm in the last century; but how did 
this man of genius act when not producing 
his searching novels? For one thing, he 
counted the gas jets on every street of Paris 
along which he walked! Numbers fasci- 
nated him, especially those on doors and cabs, 
and whenever he found a multiple of three 
he considered it (Contniued on page 124) 
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ARE YOU SANE? 


(Continued from page 123) 

a good omen. So, too, were multiples of 
seven; but seventeen was an unlucky num- 
ber. He not only was subject to arithmo- 
mania, but had an abnormal olfactory sense. 
Thus, he could sit in a distant room and tell 
what was being cooked in the kitchen, dis- 
tinguishing by smell each kind of meat and 
vegetable. 

Samuel Johnson didn’t count gas jets, but 
he developed a protective obsession against 
the very real illnesses which afflicted him. 
When he walked from his home in London, 
Johnson would tap every pale in the fences 
along the sidewalk and if he missed one, he 
would retrace his steps and start over. He 
thought the rite kept him well for the day. 


N 


but 


EET a pair of hypochondriacs—Voltaire 

and Moliére. Each was perfectly well, 
imagined that he was very sick. Vol- 
taire lived to be eighty-four, and for most 
of his life he thought he was dying, going 
around whimpering about his health and say- 
ing that he seldom complained! 

Another French writer, Alfred de Musset, 
suffered from the curious internal autoscopy, 
and sometimes from external autoscopy in 
which he saw himself. Further, he thought 
sound had color, and to him a soprano voice 
was blonde and a contralto brunette. In his 
musical scale, “fa,” for example, was yellow 
and red . 

The French writers and poets seem to pro- 
vide an astonishing number of mental ab- 
normalities. Baudelaire, for instance, abused 
the use of opium, tobacco, and wine, and had 
a diseased passion for perfumes. He dyed 
his hair green. Gustave Flaubert was epilep- 
tic and felt auras. He would raise his head 
and cry: “I have a flame in my right eye!” 
Then: “I have a flame in my left eye; every- 
thing seems to be the color of gold.” When 
writing of the poisoning of Madame Bovary 
he felt the taste of arsenic in his mouth and 
became very ill. 

Guy de Maupassant was given to auto- 
scopy and often saw his double. On going 
into a room he would see himself seated on 
a sofa! Maxim Gorki, the Russian novelist 
who died recently, had a suicidal impulse at 
eighteen and tried to take his own life. Tol- 


“so]” 


stoy, another Russian writer, had an irresis- 
tible desire to fly in the air. One day he 
decided to try it. He locked himself in his 
study, stood on the windowsill, moved his 
arms in imitation flight, and plunged six- 
teen feet to the earth below. 

HE list is almost endless, but one has 


been reserved as an astonishing example 
of how a human being can be sane in many 
respects; but still do utterly mad things at 
times. Gerard De Nerval, French political 
writer and poet, was ordinarily sane, but suf- 
fered from hallucinations. He would pass 
a fountain and imagine that the goldfish in 
it were putting their heads out of the water 
and trying to entice him to the bottom by 
telling him the Queen of Sheba was there. 


Once De Nerval was seen pulling a live 
lobster at the end of a blue ribbon at the 
Palais Royal. He was astonished and in- 
dignant when stopped. Since other people 
could air cats and dogs on a leash, why 
couldn't he take a poor little inoffensive lob- 


ster, which was very quiet and didn’t bark, 
for a walk ? 

He often tried to fly like a bird, and once 
was arrested on a street in Paris because he 
was waiting with outstretched arms for his 
soul to take flight—and in the nude! 

Eventually, De Nerval brought his erratic 
but brilliant career to an end by hanging 


himself in a cheap room with an apron string 
which he thought was the girdle of Madame 
de Maintenon 
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YOUR CHRISTMAS TREE 


(Continued from page 33) 


chased by communities for outdoor display. 

The biggest Christmas tree ever cut and 
decorated was probably one set up last year 
in the plaza at Rockefeller Center, in New 
York City. Eighty feet high, it weighed six 
tons and had a trunk twenty-eight inches in 
diameter. It was a Norway spruce which had 
been growing for sixty years on a Long Island 
estate. It reached New York on a special 
trailer. More than a mile of wiring and 1,700 
colored lights illuminated it. At the top was a 
lighted star, two feet, three inches high, con- 
taining seventy bulbs. Five electricians worked 
for nearly a week stringing the wires among 
the branches, and the lighted tree consumed 
more current in a single evening than the 
average family uses in two and a half years. 


HE kind of a tree you trim when Christ- 

mas arrives, depends largely upon what 
part of the country you live in. Residents of 
the Northeast, for example, almost always get 
balsams. Farther south, in the Middle Atlan- 
tic States, red cedar is more common. If your 
home is in the Great Lakes region, your 
Christmas tree is probably a spruce or fir; if 
you live in a Rocky Mountain state, it may 
be a Douglas fir or a lodgepole pine; if you 
are a resident of the Pacific coast, you are 
likely to decorate a silver fir. 

In fact, virtually every evergreen that is 
native to the United States is used some- 
where as a Christmas tree. The least favored 
is the hemlock. The three most commonly 
used are spruce, balsam, and Douglas fir. 

To tell the three apart, examine the needles. 
The spruce has needles that are diamond- 
shaped. Those of the balsam, instead of nar- 
rowing at the base, widen out. When pulled 
away, they leave a round, conspicuous leaf 
scar on the twig. The Douglas-fir needles are 
similar to those of the balsam but are nar- 
rower and, when pulled away, they do not 
leave conspicuous scars on the twig 

A recent innovation, encouraged by the 
U. S. Department of Agriculture, is the 
“Christmas-tree farm.’ In all parts of the 
country, farmers are planting odd corners and 
waste land to evergreens, raising Christmas 
trees as a cash crop like corn and clover. 
Oftentimes, it is a profitable sideline that en- 
tails little work. 

Almost any soil, except coarse sand and 
heavy clay, is suitable. The sand dries out too 
quickly in droughts, and the clay heaves with 
frost action and exposes the roots of the small 
trees. Because it grows more rapidly than 
other types of evergreens, the Norway spruce 
is most widely used. From 3,000 to 5,600 four- 
year-old trees .re planted to the acre. If the 
soil is good evergreens can be harvested 
in from f " eight years afterwards. 


URING the first two or three summers, 

the little trees are cultivated like corn. 
Experiments at the Michigan State College of 
Agriculture and Applied Science, at East 
Lansing, show that cultivated Norway 
spruces, at the end of four years, grow fifty- 
nine percent taller than those which are not 
cultivated. 

After the third year, a Christmas-tree plan- 
tation requires little attention. A fire line of 
from eight to a dozen furrows around the 
field will keep out grass fires which otherwise 
might kill the young trees. Barn-yard manure 
or fertilizer rich in nitrogen will help if the 
evergreens begin to turn yellow. 

Because trees vary widely in rate of growth, 
some will be ready for harvesting long before 
others. On one plantation in Fairfax County, 
Va., for instance, trees that were planted in 
the same soil, at the same time, from the same 
stock, ranged all the way, at the end of four 
years, from trees six inches tall to others five 
feet all. By the (Continued on page 126) 
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Prepare Now! 
Bigger Pay— 
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your own boss 
—draftsmen 
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thereafter come the steel mills; lum- 
ber yards and brick yards. An important factory 
town has already reported a shortage of trained 
draftsmen. U.S. Gov’t work will create more jobs. 


Learn Drafting! 


No previous experience necessary; 
cation NOT required; thanks to 'E ngineer Dobe’s 
practical method. Everything made plain, easy to 
understand. Aptitude needed. Established 1900. My 
students have won success far and wide. Join them! 
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ENGINEER DOBE, Div. 3399, Libertyville, Ill. § 


Send me your free book “‘Successful Draftsman- 
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to a good position as a draftsman. 
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YOUR CHRISTMAS TREE 
(Continued from page 125) 


fourth Christmas, however, some of the trees 
should be large enough to sell, and each suc- 
ceeding year others will reach marketable 
heights of from four to seven feet. By the 
time the plantation is ten years old, virtually 
all the trees should be big enough to harvest 
for market. 

In Comanche County, Okla., tens of thou- 
sands of red cedars grow on one of the largest 
Christmas-tree plantations in the country. It 
is located near a main highway where mo- 
torists can stop and pick out the trees they 
want and take them away with them 


\ ITH the increase of apartments in large 

cities, there is a trend toward smaller 
trees. Those suitable for table use can be pro- 
duced on Christmas-tree farms in from one to 
three years. Because of their freshness and fra- 
grance, home-grown trees command the high- 
est prices. And, unlike most farm crops, ever- 
greens which are not harvested one year can 
be held over for the next without entailing 
any loss. Larger trees, from eight to fifteen 
feet tall, often can be sold to schools, churches, 
and fraternal organizations. Surplus trees can 
be left to grow into valuable timber. 

In the South, not long ago, a curious ex- 
periment indicated that at least two crops of 
Christmas trees may be obtained from one set- 
ting. On a red-cedar plantation, the harvested 
trees were cut off just above the lowest 
branches. Then all of these lower branches 
except one were lopped off. The remaining 
branch gradually assumed a vertical position, 
and eventually produced another Christmas 
tree. Whether this plan can be adopted for 
other types of evergreens, remains to be seen. 

In many parts of the country, a recent in- 
novation is the use of living Christmas 
trees—growing evergreens in some park or 
square. Year after year, the same tree is light- 
ed and decorated at yuletide. More than 300 
communities have already adopted the idea. 

In 1925, the largest growing thing on earth, 
the famous California redwood, General 
Grant, was selected as the “Nation’s Christ- 
mas Tree.” Located in General Grant Park, 
sixty-five miles east of Fresno, it is 266 feet 
high and is thought to be at least 4,000 years 
old. The patriarch of all living things, it is 
visited by thousands of travelers each year. 

Even older than this redwood is the custom 
of decorating the home with green in late 
December. 

Long before the Christian Era, people of 
‘gypt were celebrating the winter solstice by 
placing green date palms in their houses as a 
symbol of life triumphant over death. When 


the Romans observed the feast of Saturn, 
they raised aloft a bough of evergreen. And 
both Greece and ancient Scandinavia held 


the fir tree in reverence. 


OWEVER, it was from Germany that the 

world got the custom of a lighted and 
decorated tree. Only in comparatively recent 
times, during the past century or so, has the 
idea spread to other countries. It was 1840 be- 
fore the Christmas tree reached France, In 
Italy, even today, it is banned as being “a 
custom of purely foreign origin.” Hessian 
soldiers who came from Germany at the time 
of the American Revolution are thought to 
have introduced tke Christmas tree into the 
United States. 

Half a century ago, trees were trimmed 
largely with red apples and strings of pop- 
corn. Today, a vast industry supplies factory- 
made adornments. Only 115 years after a 
Catskill woodsman disposed of the first 
Christmas tree sold in America, it now re- 
quires an army of choppers, miles of flat cars, 
and hundreds of thousands of dollars in capi- 
tal to meet the demand for Yuletide ever- 
greens. 

































thi: 
Lec 
hor 
for 
lati 


tio! 
vel 
full 


Fra 
pla 


cha 
ma 
blo 
chli 
ani 
of « 
Co! 


are 


pla: 
for 
De: 
has 
lose 
mix 
aci 


ma 


ce ll 
stre 
exe 
cals 
whi 
cell 
cun 


Spa 
Lal 
whi 
OXY 
car 
wh: 


mo: 
imi 
see] 
a fz 
tog 
in ¢ 
is ( 
aa °9 


hea 
is t 
of | 
giv 
goa 


hor 
Do: 
ers 
dev 
sect 
stru 
hou 
to z 
the 
Afr 
the 


des! 
inte 


hav 


DFC 











SCIENCE SEEKS ANSWER 
TO MYSTERY OF LIFE 


(Continued from page 15) 


From Switzerland, word recently reached 
this country that the noted Zurich chemist, Dr. 
Leopold Ruzica, has produced synthetic sex 
hormones. A hormone is a chemical substance 
formed in one organ and carried in the circu- 
lation to another organ upon which it exerts 
a stimulating effect. Roosters receiving injec- 
tions of Dr. Ruzica’s laboratory chemical de- 
veloped combs that grew at an amazing rate, 
fully five times as fast as normal. 


N Washington, D. C., at the laboratories of 

the U. S. Department of Agriculture, Dr. 
Frank M. Schertz has spent years studying | 
plant cells and chlorophyll, the green coloring 
matter of leaves. It is this chlorophyll which 
changes energy, in the form of sunshine, into 
matter, in the form of leaf pigment. What 
blood is to animals, Schertz concludes, 
chlorophyll is to vegetation. Plant life and 
animal life are so closely linked that the secret 
of one is believed to be the secret of the other. 
Consequently, research workers in many places 
are seeking to solve the riddle of chlorophyll. 

In some of these studies, curious modes of 
plant cells aid in the work. At Tucson, Ariz., 
for example, Dr. D. T. MacDougal, of the 
Desert Laboratory of the Carnegie Institute, 
has produced an imitation cell by using a cellu- 
lose capsule. This he has lined with a jellylike 
mixture before filling it with specially prepared 
aci 1 fluid. 

During experiments, these synthetic cells 
maintained their acidity for days while im- 
mersed in an alkaline solution, just as the acid 
cells of the body do in the alkaline blood 
stream. Also, Dr. MacDougal reports, they 
exercised selective absorption of certain chemi- 
cals, such as sodium, chlorine, and potassium, 
when placed in soil solutions. This is what the 
cells of living root hairs do under similar cir- 
cumstances. 

Another Carnegie scientist, Dr. M. A. 
Spaehr, set up a cell model at the Plant Biology 
Laboratory of the Institution, in California, 
which “breathes” like a living cell. It takes in 
oxygen and sugar and combines them to form 
carbon dioxide and water, which is precisely 
what the living cell does. 

Through such models, as well as through the 
more intricate apparatus which sustains or 
imitates life in the laboratory, scientists are 
seeking new clews to old mysteries. Gathering 
a fact here and another there, they are fitting 
together seemingly unrelated bits of knowledge 
in a sort of scientific jig-saw puzzle. When it 
is complete, it will answer the old query: 
“What is life ?” 

While the physicist works nearer to the 
heart of the atom and its secrets, the biologist 
is tackling the riddle of the cell and its spark 
of life. Laboratory advances in recent months 
give fresh hope of achieving the long-sought 
goal. 


DOMESTIC AARD-VARKS 
MAY FIGHT TERMITES 


In appIT10N to dogs and cats, American 
homes may soon have aard-varks as pets. 
Domestication of the strange African anteat- 
ers is suggested as one way to control the 
devastating spread of termites, the small in- 
sect pests that eat wood, weaken beams and 
structural members, and often destroy whole 
houses. Since termites are as great a delicacy 
to aard-varks as mice are to cats, it is felt that 
the introduction and domestication of the 
African animals might halt or even decrease 
the spread of the wood-destroying insects. 
In spite of the ugliness of its face, which is 
designed for the practical work of breaking 
into termite nests, the aard-vark is said to 
have a gentle disposition. 








J)FCEMBER 





cuepeaieal 


| 


11 can now give you a remarkable opportunity to make big earnings your Months Later 
| very first we eek ‘T’'ll back yeu up with my proven successful plans. If you Worth $1,200.00 
can put in full time, you will have an unusual ch ance to mi uke as high as = “Only 6% months ago 
$60.00 in a week—-but even spare time pays up to $5.00 in a day. House I started with your or 
| wives make up to $22.50 in a week for a few hours of their time My ganization without a 
| plan gives you pleasant, permanent occupation with amazingly large earn penny to my name, and today (I 
ing possibilities If you are willing to put in a fair amount of time for just finished my balance I am worth 
a good day’s profit. rush me your name today—get all of the startling a little more than $1,200.00 1 can 
| details and facts FREE hardly believe it possible such a 
success in so short a time Hans 
—— 


| groceries 


} instruction 


| 
4709 Monmouth Ave., Cincinnati, Ohio | = 


Please mention Porputar SCIENCI 








with my proven plans” 


Have a Big-Paying Permanent Business 


profits because you supply 
and other everyday essentials—thing 
simply take care of a regular list of familic in yo 
them once every two weeks and supplying them with 
You handle ali the money and keep a big 
in. No experience necessary. I send everything 
s; you don’t risk 

le’’ for you. 


My plan pays fine 
ong 


the 


complete, 
mm plicated: 


a penny Nothir 
“‘ready-ma 


| Send Ne Money---Just Your Heme 
I need you 


help. Rush me your name—-no money 





FOOD DISTRIBUTORS 


Vil Help You Start...No Money Risk 


household neces 
mu st 
ir locality 
things 
hare of every dollar you take 


sities and a 
buy , Tudor Sedan which you gave me be 
calling on les my regular cash earnings. My 
they need profits in a single week have been 
as high as $63.75 Last month I 
including simple cleared $250.00 and expert make 
t is actuall more as busines gets better.— 











Started Penniless— 
6° 


Coordes, Nebraska. 


Reported $63.75 in One Week— 
‘I want to thank you for the Ford 





G. W. Wright, Maine. ight, Maine. 











a0 ae Ya * — ye gp Thc yal ag oan ALBERT MILLS, President 
rse yu do ed experic 
Gian kena tance aeadedie courant | 4709 Monmouth _— Cincinnati, Ohio | 
ght in and make money ou ery fir Without cost or « m to me end me all the facts 
nd everything without mone risk to you | howing how I ci tarte ' at once making up to $60.00 l 
‘ord Sedar are given to prod a ina 
your cash earnings. Costs nothing to | Name ! 
Send name on coupon or penny p 1 re 
ail Do it today—right now. ] \ | 
ALBERT MILLS ise Print or Write Plai 





World’sL AL 
Rotary Letter Printer 


Prin 1t-O- Press 






amazing new nece 
xii 






ork equal to $2 m0 equripasent Detail 
way profits on request. Rush $7.95 t« 
s POSTP AID. Satisfaction suatantes 


PROFESSIONAL PRODUCTS, Dept. 1255, Silverton, Ohio 


i 








SPECTROSCOPE 


SPECTROSCOPE showing 
and book of 120 experiments 
and ores 


sun tle: 
Sor idantitptae ahou 
$2 








cal ° 
SPINTHARISCOPE: See atoms explode! $2 
TELESCOPE showing moon's crater $1 
STROBOSCOPE. Complete wit ) t motor, 
neon lamp and b« of 100 experimer $1 
ELECTRIC FUN! Book of 200 stunts with 110 volt 

Makearcs, motors, tricks, window displays, etc...$1 


Cutting & Sons, 126 S St., Campbell, Calif. 














$2100 Year 


Common Education 
Usually Sufficient 





4 
Influence A oe x —_- 
not needed Ps Rochester, N. Y. 
Rush to me, entire free of 

Men— > charge 32 page book with (1) 
women. s A full description of U. S. Gov- 

& ernment Jobs: (2) A list of U. S. 
Mail Government Jobs; (3) Tell me how 
coupon oO ge » of these jobs 
teday— P to get one of these jol 
SURE 

Fg Name 
4 

4 








M 













g advertisements in t 


(48,251 Copies ‘of the book 


| “MARCH OF DIESEL” 
in 8 B weeks 1 were given FREE 


ire nance MARCH OF 


aE 


Published by America’s first 
exclusive Diesel training in- 
stitution—acclaimed from 
Coast to Coast—FREE to all 
who want Diesel facts. 

If YOU want a copy send coupon to 


HEMPHILL 
DIESEL SCHOOLS 


which are located only at addresses 
shown below, and are in no way con- 
nected with any other schools— 
BOSTON, 116 Brookline Avenue 

NEW YORK, 31-32 Queens Bivd., L.!. City 
DETROIT, 2345 W. Lafayette Bivd. 
CHICACO, 2006 Larrabee Street 
MEMPHIS, 431 Monroe Avenue 

LOS ANCELES, 2012 San Fernando Road 
SEATTLE, 507 Westlake North 
VANCOUVER, B.C., 1365 Cranville Street 


HEMPHILL DIESEL SCHOOLS 


(Use nearest address shown above) 
Please send me without obligation “March 
of Diesel” and information on your Diesel 
Training Courses. 


32 PAGES 
8 GRAPHS 





104 PICTURES 


__ Age 
. M-17-C_] 


127 


Name_ 








q Address 








Ats magazine. 


































































































E Al TT 
a aclti-Biel 7 -+ 
a 


Protect the future profits from 
your idea by securing a U. S. Pat- 


3: 
ent. Delays are often dangerous. ws } 
I give prompt and PERSONAL ti 

Man | 


attention to your case—nothing 
is entrusted to unskilled assistants 
The Patent Office itself urges you 
to select a C ompetent Registered =~ 
Patent Attorney in order to protect 
your interests properly. Therefore, bao 
before doing anything else, send for 5 bth wane vis 
NEW FREE BOOK and get Uh 
ll fact ar | with it I will 
M Record of In- 
An correspondence 
i coupon TODAY 


| EDWARD FLAHERTY 
REGISTERED PATENT ATTORNEY 


71-E International Building, WASHINGTON, D. C, 
Please send immediately your FREE book and Record 
of Invention Form 


_ 
¥ 
& 
a 
Name e 
e 
+ 
e 


City State 


7 
a 
3 
a 
* 
* 
g Address 
' 
PPT TrTrrrrry+pyrrrrrrreeeee | 





a . 
Many Finish in 2 Years 
Go as rapidly as your time and abilities permit, 
Course equivalent to resident school work. Dur- 
ing the past 14 years, our graduates have been 
admitted to 531 different Universities, Colleges, 
Junior Colleges and Normal Schools—s0° of 
them without entrance examination. Also pre- 
paresfor teacher's certificate and pre-professional 
examinations. Meets all preparatory educationalrequire- 

or Busine and uetry. Standard H.S. texts 


























a High School ‘graduate . Send 


nygle 
s $5 Be 
Sor Pret Now. 
Specialized training isabso- 
lutely essential to Success 
today Over 150 noted 
Educators, Engineers and 
Business Men helped 
prepare our special instruction 
material, used by many resk dent 
schools and colleges, U.S. Navy 
and Province of Manitoba, Can 
Train at home for best-paying lines 
of Business and Industry, as listed in 
coupon below. No interference with pres 
ent earnings while preparing for better job 


American School, Drexel at 58th, Chicago 






























Mail Coupon for Information—Ne Obligation 
American School, Dept. H-946, Drexel at 58th, Chicago 


rell me how to train for success in line eens 
[) High School Course in 2 Y 

Air Conditioning Electrical Retrigeration 
CD Are hitecture and Building [ Highway Engineering 
r) Automotive Engineering ) Liberal Arts ‘College 

bad | Aviation [Lj Mechanical Saecering 
Business Management [7 Private Secreta 
1 Civil Engineering lM Professional Accounting 
_| Complete Law Incl. C. P. A. Coaching 
| Diesel Engineering Radio and Television 
[) Drafting and Design Salesmanship 
[ Electrical Engineering | Steam Engineering 


Name 


Address | 















INVENTORS = 
et A ONY OPATED 7 





MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


1638 Woolworth Bidg., Dept. 126-C, New York 
MILLER BUILDING, DEPT. 126-C, WASHINGTON, D.C. I 


Please send me your Free Book, **How to Obtain a Pat- 
ent,’’ and ‘‘Record of invention Form.’ 


NAMI j 


ADDRESS 
















¥ ] 


GARDEN OF DRUGS 
GROWS RARE PLANTS 


(Continued from page 43) 


forty inches apart for ease in cultivation. 

Digitalis cultivation started at the farm in 
1930, mainly to provide digitalis leaves for 
the Pharmacy School laboratory to make 
into medicine for the University. Hospitals. 

As with all of the drugs, extensive research 
was carried out in order to determine the 
best ways of producing a high-grade medicine. 
The various methods of germinating the 
seeds were investigated, different methods of 
planting were tried, and the effects of various 
soils on the potency of the drug determined. 

To improve the manufacturing methods, 
which consisted of drying the leaves, grinding 
them into a powder, and immediately making 
the pills or tinctures, various methods of dry- 
ing were tested. Finally a simple process was 
adopted whereby the drying is carried on in 
air at ordinary room temperatures. Further 
experiments showed that the drug could be 
stored, in the powdered form, in sealed tins 
of fifteen pounds capacity, for many months 
without losing strength. When the ash con- 
tent of the dried leaves was found to be 
too high, investigation revealed that washing 
them in cold water to remove sand and other 
impurities clinging to the hairy leaf surfaces 
would reduce the ash to a point below the 
maximum allowable level. 


RADUALLY, the average potency of the 

digitalis grown at the Cleveland farm 
increased, until that now being produced is 
about 150% the potency of that required by 
the United States Pharmacopeia. 

The half-acre digitalis plots in the drug 
garden are harvested each year, when the 
plants are a year old. The dried leaves are 
converted, for the most part, into bright- 
green pills, although some tincture is made. 
In a year the University Hospitals use nearly 
100,000 digitalis pills and several gallons of 
tincture; and all of these are made from 
plants grown at the drug farm. 

Digitalis is but one of hundreds of drug 
plants under investigation and employed in 
the making of medicines for hospital use. 
Other plants grown include deadly night- 
shade (belladonna), from which is extracted 
atropine, used by physicians for dilating 
pupils of the eyes, relieving intestinal pains, 
and other purposes where muscles are to 
be relaxed; mustard, hemp, safflower, Ameri- 
can wormseed, blessed thistle, sunflower, 
golden seal, henbane, camomile, Japanese 
mint, and Mexican datura, used for making 
a medicine to reduce pain or induce sleep. 

Research on drug plants has numerous 
objectives. One important goal, in the case 
of some plants, is the uncovering of new 
sources of the particular medicinal substances 
that plant produces. Plants closely related 
to one that has become a standard source of 
some medicine are grown and studied to 
determine whether or not they might be 
better sources, or whether a substance de- 
rived from them would have better properties. 


NOTHER objective is the discovery of 

ways to produce synthetically valuable 
drugs that have so far been manufactured 
only in the cells of growing plants. The 
familiar pussy willow is a good example. 
From this plant can be made natural salicylic 
acid. This acid combines with acetic an- 
hydride to form acetyl-salicylic acid, which 
is the well-known aspirin used for reducing 
pain. However, it is not necessary to grow 
pussy willows in order to produce aspirin 
tablets, for salicylic acid can be produced 
synthetically in the laboratory or chemical 
plant, from sodium phenolate and carbon 
dioxide gas. In a similar way, many of the 
common medicines and drugs now derived 
from vegetable Continued on page 129) 
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ALL YOU NEED TO KNOW 
IN ONE PRACTICAL HANDBOOK 


Written especially for the amateur, this 
book tells you how to utilize many odds 
and ends to build a complete home electro- 
plating workshop. Instructions, pictures, 
and diagrams show how easy you can do 
copper, nickel, chromium, silver and gold 
plating. How you can plate household or 
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tions, diagrams, and pictures make it easy 
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dles, headlights, etc., by the hand-electrode 
method which requires no tank. How to touch 
up worn spots without plating an entire article. 
Hundreds of formulas for making your own 
electrolytes and chemical coloring baths. This 
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tion. Mail the coupon NOW and examine a copy 
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New Ideas now Salable 
Before Patenting 


Practical, useful inventions may now be safely 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924. 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
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P 
413 Bowen Buiiding Washington, D. C. 
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required by the of Congre of March 3. 1933. of 
Popular Science Monthly, published monthly at New York, 
N. for October 1936, State of New York, County of 
New York, Before me, a notary public in and for the 
State and county aforesaid, personally appeared A Cole 
who, having been duly sworn accor g to law, deposes and 
says that he is the Business Manager of Popular Science 
Monthly and that the following is, to the best of his 
knowledge and belief, a true statement of the ownership, 
management, ete., of the aforesaid publication for the date 
shown in the above caption, required by the Act of March 
3, 1933, embodied in Section 537, Postal Laws and Reg- 
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Brown, 353 Fourth Ave ev rk, N. Y., Business Man- 
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Be Tillage, N. Y.; Noreen 8S. Capen, Bedford Village 
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GARDEN OF DRUGS 
GROWS RARE PLANTS 


(Continued from page 128) 


plants may, some day, be made in manu- 
| facturing plants of brick and steel. 

Besides affording valuable opportunity for 
research, the drug gardens enable future 
pharmacists to become personally acquainted 
with the things they someday will be mak- 
ing into medicines. Working in the manu- 
facturing laboratory operated by the School 
of Pharmacy, students actually go through 
the processes of transforming the crude drugs 
into pills, ointments, tinctures, and other 
medicants to be used in the University Hos- 
pitals. 


EFORE the drugs produced on the farm 

are administered to patients, they are 
subjected to exhaustive examination and test, 
to make sure they will do the work expected 
of them. They are tested analytically ‘and, 
if necessary, are administered to experimental 
rabbits, guinea pigs, rats, and other animals 
to test their effects. Finally, they may be 
used in filling prescriptions in the hospital 
pharmacy. 

Operated by a trained staff, the pharmacy 
is very much like the prescription department 
in a drug store. There medicines are pre- 
pared according to prescriptions written by 
physicians for patients both in the hospital 
and at home. In this activity alone, much 
money has been saved as a direct result of 
growing the ingredients on the drug farm. 
The work has been instrumental in lowering 
hospital expenses for medicine, providing in 
many instances better medicinal materials 
than were obtainable before and lowering 
the retail prices of medicines made by manu- 
facturing companies. 

Dean Spease’s work, begun years ago in 
his first dandelion patch, is now bearing 
fruit. The Western Reserve system, with its 
drug garden and other facilities for the prop- 
er training of students, and with its methods 
of growing and testing its own medicinal 
plants and preparing and distributing the 
medicines used in the University Hospitals, 
has become a model for the guidance of phar- 
macists, physicians, and hospitals in many 
parts of the world. 


USE SOUND VIBRATIONS 
TO AGE WHISKY 

Wuisky can be artificially aged by sub- 
jecting it to intense sound vibrations, accord- 
ing to Dr. L. A. Chambers of the University 
of Pennsylvania. “Bombarding” raw spirits 
with sound waves for seven hours is said to 
be equivalent to aging whisky in wooden 
casks for four years. The sound barrage vi- 
brates at 1,200 cycles a second with an in- 
tensity said to be 100 times that of a full 
symphony orchestra. 


FIND SIGNS OF LIFE 
IN THE DEAD SEA 


Lire has just been found in the Dead Sea. 
Scientists, examining samples taken from 
Palestine’s largest body of water, recently dis- 
covered the presence of three distinct forms 
of microscopic life. Heretofore, the water in 
the Dead Sea has been thought to be com- 
pletely devoid of any kind of living organ- 
ism, due to its high content of salt, potash, 
and other mineral matter 


CURE FOR MUSTARD GAS 


BATHING the skin with chlorinated lime and 
water will minimize the bad effects of con- 
tact with mustard gas, according to a recent 
announcement by a Swiss physician. Suffer- 
ing, permanent injurv, and death from this 
poison gas in a future war may be prevented 
by setting up tubs of limewater mixture in 
front-line trenches, and near field hospitals. 
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FREE RECORD OF 
INVENTION BLANK 
LATEST FACTS ON INVENTIONS, 

PATENTS, and MARKETS for INVENTIONS 


The very latest information on all mat- 
ters affecting your invention — all in- 
ventions. Don’t act until you get this 
Free Book! It reveals important infor- 
mation on obtaining patents, establish- 
ing a market for inventions, getting financial 
aid, using patent to secure commercial success. 
48 pages crammed full of illustrations, helpful 
and interesting statistics, patent office data, 
rulings, a detailed guide on how to patent and 
protect your idea. 

This new book will be sent promptly—have 
the most up-to-date guide to the things you 
must know to simplify patent procedure and 
save time, the vital thing to you! 


MAIL COUPON NOW 


for Free Book and Record of Invention 
Blank—delay may be costly! 


CLARENCE A.O'BRIEN 


& Hyman Berman 
88-B Adams Building 







































WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 
BEFORE U.! 


S. PATENT OFFicnr 





Please send me your FREE BOOK, “‘Pat- 
ent Guide for the Inventor,’’ and your 
“Record of Invention’ form, without any 
cost or obligation on my part. 
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HOME CHEMISTRY WITH 
SIMPLE APPARATUS 


(Continued from page 57) 


clamp and drawing off a little of the bottom 
liquid into a test tube, the medicine-dropper 
arrangement acting as an improvised sep- 
aratory funnel for this purpose. The pres- 
ence of alcohol in the water may then be 
proved by a simple chemical test. 

If you used grain, or ethyl, alcohol for the 
experiment, add several drops of strong sul- 
phuric acid and a drop of acetic acid to the 
liquid sample you have drawn off. Then 
heat the contents of the test tube. A fruit- 
like odor, resulting from the formation of a 
compound called ethyl acetate, shows the 
presence of ethyl alcohol. 


N CASE you used wood, or methyl, alcohol 

for the test, add a small quantity of sal- | 
icylic acid crystals and several drops of 
strong sulphuric acid to the drawn-off sam- | 
ple. When the test tube containing this mix- | 
ture is heated, the odor of methyl salicylate, 
or artificial oil of wintergreen, will indicate 
that methyl alcohol was present. 

Solids as well as liquids diffuse through the 
movement of their molecules. This action can 
be demonstrated by a very simple experiment 
All you will need is some clear gelatin and 
two dyes of different colors. 

Prepare a solution of the gelatin and make 
three molds into which it can be poured to 
form slabs not more than two inches square 
and about as thick as a slice of bread. After 
the molds have been poured, add different- 
colored dyes to two of the slabs, leaving the 
third clear. 

When the slabs have set, place them to- 
gether sandwich-like, with the clear piece in 
the middle, under a glass tumbler so that the 
gelatin will not become dry and brittle. Allow 
them to stand this way for several days. Ex- 
amine them daily and you will see that the 
colors of the two slabs containing dye slowly 
make their appearance in the clear portion, in- 
dicating that diffusion has taken place between 
the solid pieces of gelatin 


CHLORINE BATH INSURES 
OYSTERS’ GOOD HEALTH 


An oysTeR laundry where the succulent 
shellfish take internal and external baths has 
just been started in England. Here oysters 
gathered in waters that are suspected of pol- 
lution are first hosed down, and then tossed 
into tanks of chlorinated sea water from 
which the chlorine smell and taste have been 
removed. The oysters obligingly suck in 
streams of the sterilized water, which washes 
away sand and grit as well as any germs that 
may be present. Since the oysters object to 
chlorine, they are next shifted to a bath of 
untreated chlorine water to make them close 
up tightly, thus keeping a shellful of sterile 
sea water inside as they are shipped to market. 


REENACT GREAT FLOODS 
ON MODEL MISSISSIPPI 


To stupy the cause and prevention of 
floods, engineers are reénacting disastrous in- 
undations of the past with the aid of a giant 
model of the Mississippi River erected at the 
U.S. Waterways Experiment Station at Vicks- 
burg, Miss. More than 1,100 feet long, the 
huge model reproduces in miniature the ter- 
ritory from Helena, Ark., south to the river 
mouth, comprising 602 miles of the main river 
channel and its principal tributaries, a section 
covering a total area of 16,000 square miles. 
Forty-two engineers, operating seventeen sep- 
arate water valves and reading over 210 
recording gauges, are required to reénact a 
major flood on the model 
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For observation 
and experimentation 
not only with ants, 
but also with 
roaches, crick- 
ets, centipedes, 
etc. With com- 


plete i 

ai ri 

diree- 2-50 
CATALOG OF SCIENCE SUPPLIES 


Send 10c for our 32-page illustrated catalog listing 
supplies of the same quality as we furnish to schools 
and colleges—et our school prices. 
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Dept. 10A 113 East 22nd St. New York, N. al 
Sensitive 
to 1/10 
Gram 
The most accurateand perfectly constructed balance ever offer- 






ed fort price. Sensitive to 1/10 gram. Fitted with adjust- 
ment screws and indicator for accurate adjustment and quick 
weighings. Bearings are made of the best tool stee| and fitted 
with dust proof caps. Nickel plated 2% inch pans. The beam is 
graduated from 1/10 to 3 grams. Includes set of 6 nickel plated 
metric weights from 2 to 60 grams. Regular value $5.00. Special 
sale DER e NOV lete $3.95. Add 25c for packing and postage. 
ORDER Receive free our new large 1937 illustrated 

catalog featuring hundreds of bargains in 
chemical NON s and accessories 

J. H. WINN MFG. co., Dept. S-112 
124 W. 23rd St., New York 












You get one— Your friends get one 
— without cost. Let us give you the 
details of this amazing Time Teller. Also 
itcan pay you big money by showing others 
how to obtain without cost. Nothing to 
buy or sell. Write fast. 
GARDEN CITY NOVELTY CO. 

4399-ARavenswoodAve., Chicago, Ill. 





REAL STEAM LOCOMOTIVE 





with electric heater. Both * 
gauge and ‘‘Standard Mend 
Will pull several cars at good 
speed Han i reverse. Catalogue 
of complete locomotives anc 
parts 25 Full size illustra- 
tion 12” long on cardboard of 
our 8. E. No. 2 with wheel that 
can be cut out with valve gear 
and assembled on locomotive in correct location to operate and 
illustrate action of valves showing ‘‘cut-off’’ and reverse 


motion, ete., 15c. 


Steam Electric Co. Bloomfield, N. J. 


HAVE YOU A 
CAMERA? 52°22: 


number of our big magazine, showing how 
to make better pictures and earn money. 
AMERICAN PHOTOGRAPHY 
141 Camera House, Boston, Mass. 








CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 
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Tops ’Em All 
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Sensationally Low Price—Revolutionary Performance 
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Self cooling—no overheating. Ball bearing thr ust. 
4 istol _ thumb switch. Can ~ e used with A. ¢ 
) sfaction guaranteed or money refunded! 
FREE a ari nder and drill set with, each WHIZ tool 
complete outfit, postpaid, only $5.95. Order now. 


Paramount Products Co., Dept. C, 245 B’ way, N.Y. 









postpaid 


Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


CHEMICALS 
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Generous Quantities 
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fully illustrated valuable cata- 
logs regularly sold for 25c. 
Equip a complete home labo- 
ratory with chemicals, instruments and apparatus. 
ew bargains! New prices! Save real money. 
Xmas special—send 5c for postage and handling. 
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135-A Johnson St. Brooklyn, N. Y. 
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FREE Booklet 
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With a pair of North- 























land Sats you'll add 
thrills and friendly 
poten Res Aa to your 
enjoyment of the win 
ter outdoors. Beauti- 
fully made in matched 
pairs, for novice and 
expert alike, they combine uni- 
form grain, balanced weight 
and proper limberness. Identify 
the choice of Champions by the 
Deerhead trade-mark 


NORTHLAND SKI MFG. CO. 

World's Largest Ski 
Manufacturers 

94 Merriam Park 

Models for St. Paul, Minn. 

Touring, Down-hill, 

Slalom, Jumping and Racing 
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Not a feeble crystal set 


now in use. Can actually bring in 

foreign stations, police calls, aero 

planes, amateurs, etc., as well as lo- 

cal broadcasts! Ace Radios give guar- 

anteed results! a 
For only $1.55 we send you the 

complete kit containing an attractive 

metal chassis panel and every part 


a powerful one - tube 
receiver. AMAZING VALUE! Works 
for months on two inexpensive dry 
batteries. Our clear diagrams make it 
simple to hook up Set laboratory 
led and wired 75c extra 

Enjoy NEW thrills! Send for 
ACE Radio today! 


ACE RADIO LABORATORIES, 
70 Barclay St., Dept. $-12, N. Y. 
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WOOD CARVING and WHITTLING 


AN ARTISTIC HOBBY FOR ALL 


Figueroa St., 





This brand new manual shows you how to 
do every kind of wood carving. How to 


carve jewel boxes, picture frames, trays, 
chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 


carving in relief. Carving human and ani- 
mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish. 


Money back if not satisfied. 


Popular Science Monthly—Dept. 126 
353-4th Ave. New York, N. Y. 
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HOW POPULAR SCIENCE 
IS PUT ON THE SCREEN 
(Continued from page 36) 


hour later, they drew alongside the test plane 
almost three miles above the earth. Fair- 
banks adjusted his camera, tripped the switch, 
and signaled Breese he was ready. For a few 
seconds the two planes flew parallel. Then 
Breese dropped the nose of his ship and start- 
ed down. The pilot of the camera plane, mis- 
understanding his orders, shoved the stick for- 
ward and followed. Fairbanks was thrown 
off his feet by the suddenness of the maneuver. 
Before he could shout to the pilot, the plane 
was screeching downward in a hair-raising 
plunge. 

“The ship wasn't stressed for a 400-mile- 


an-hour dive,” he told me, “and every sec- 
ond I expected to hear the fabric ripping 


from the wings. But the pilot pulled her out 
safely and we got a beautiful shot of Breese’s 


dive.” 


yw most of the subjects are shot as 
silent films, the producers keep notes as 
they develop the subject. Later, Gayne Whit- 
man, radio announcer, takes these notes, 
studies them, views the assembled scenes on 
a small screen, and gradually builds up his 
explanatory narration. Often, he intersperses 
humorous comments along with the informa- 
tive material. For the comic as well as the 
serious finds a place in this screen record of 
advancing science. 

The picture that evoked the most laughs 
showed a hitch-hiker trotting along a country 


road carrying a five-gallon gasoline can. He 
thumbed a ride that carried him several 
miles to the nearest service station. Then, 


sitting comfortably on the side of the road, 
he opened the can which proved to contain 
his lunch, extra clothing and even a shaving 


outfit. “Not a roadside bummer,” commented 
Whitman, “but a scientific thumber.” 
In their constant search for novelties in 


science and invention, Fairbanks and Carlisle 


employ their Hollywood laboratory merely 
as a basis of operations. There they keep 
their equipment in readiness, for tomorrow 


the trail may lead into the deserts of New 
Mexico, into an industrial plant in the East, or 
to the forests of the Northwest, to bring some 
new and fascinating subject to the screen. 


MEN HUNTED MAMMOTHS 
IN ANCIENT AMERICA 


MAN-MADE spear points, recently found in 
New Mexico among the remains of prehistoric 


elephant bones, definitely establish that 
North America was inhabited as long ago as 
8000 B. C., according to prominent archaeolo- 
gists. Antiquity of the findings was estab- 
lished by a geological examination of the 
sub-surface strata in which they were dis- 
covered. From the position of the elephant 


bones and stone spear points on the site where 
they were found, scientists deduce that the 
mammoths were trapped in a bog and killed 
with stone-headed spears. One of the weap- 
ons was found lying under a vertebra, an- 
other under a shoulder blade, and a third be- 
tween the forelimbs of a beast. 


SYNTHETIC DESERT AIR 
MADE FOR INVALIDS 


HEALTH TRIPs to dry desert regions may 
soon become unnecessary, if a new treatment 
devised by a German scientist proves suc- 


cessful. According to his statement, the bene- 
ficial influence of desert air on persons suf- 
fering from certain ailments is due to the 
character of the dust present in the air. This 
dust can be reproduced chemically, he claims, 
and can then be blown into a room with a 
fan and breathed by a sick person in the 
comfort of his own home. 
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INI2 WEEKS AT COYNE 


The great Coyne Shops in Chicago have a world- 
wide reputation for training men for their start in 
this big-pay field in Only 12 Weeks. By their new 
plan YOU can take advantage of the wonderful 
method of learning-by-doing. No need to lose time 
and money while you strive and save to raise the 
necessary tuition, Coyne training is ‘‘Learn by 
Doing”’ practical shop training. You can start 
anytime. Coyne is not a home study course. You 
must come to the Coyne shops to get this training. 
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YOUR TRAINING 


Get your training in Coyne Shops. Then start 


paying tor your training in small monthly pay- 
ments to begin 5 months from the day you 
Start school. 
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picte your payments. If you 
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GUS GIVES SOME 
TIPS ON TRAILERS 


(Continued from page 62) 


the trailer when it isn’t attached to the car.” 


make them with four wheels, 
so you wouldn’t have to bother with that 
clumsy jack affair?’ Pendleton asked. “The 
truck trailers I see going along the road have 
four wheels.” 

“You could make a motor trailer that way, 


“Why not 


too,’ Gus agreed, “but it would make the 
whole construction much heavier and more 
complicated. Either the front axle would 


have to swivel, as it does on a horse-drawn 
wagon, or you'd have to mount the front 
wheels on king-pins and put in some trick 
mechanism so the trailer would be automati- 
cally steered by the bar connecting the trailer 
with your car. 


O, THAT wouldn’t be worth while,’ 
Gus went on. “Two wheels on a 
single axle placed a little back of the center 
of gravity, so that 200 or 300 pounds of the 
trailer weight is carried by the back of the 
car, seems to be the best combination. Inci- 


dentally, that extra weight, plus the fact that 
the icalles presses down harder when you 
put on the brakes, makes it considerably 


easier to stop the car.” 

“How about having brakes on the trailer 
wheels, too?” Pendleton suggested. 

“You can get them if you want them,” 
said Gus. “If your car has hydraulic brakes, 
it’s a cinch to put hydraulic brakes on the 
trailer wheels and hook them up so they 
work from the brake pedal along with the 
car's brakes. Or, you can put on a vacuum- 
operated brake outfit. But considering how 
much better a trailer makes the brakes on 
your car work, most people don’t bother to 
have brakes on the trailer except for service 
in very mountainous country.” 

“I suppose you'd have some kind of a 
quick-detachable coupling for the brake con- 
nection, wouldn't you?” Pendleton suggested. 

“That would be easy,” said Gus. “It could 
be made to work with this cable connection 
that hooks up the tail and stop lights on the 
trailer.” 

Pendleton examined the end of the cable 
plug. “You just plug this into a similar one 
on the back of the car when you hook on the 
trailer, eh? Neat idea, that. And I suppose 
the trailer is lighted inside from the car bat- 
tery, isn’t it?” 

“Most trailers are,” Gus explained. “A lot 
of them being built now are wired for 110 
volts and there is a plug connection, so when 
you are in a camp that supplies electric cur- 


nt you can plug in the outside juice and 
put 110 volts on the sockets. Changing the 
bulbs is a bit of a nuisance, though, so I 


rewound an old radio power transformer to 
give six volts on the secondary. We’ve got it 
hooked up so all we do is plug in the outside 
current and throw a switch, and the six-volt 
bulbs burn on the outside juice stepped down 
to six volts. 


6c # COURSE,” Gus added, “if 
staying for quite a while in a 
where there is no electricity on tap, 
you don't make side trips in car every 
day to keep the battery charged, you'll have 
to use a kerosene lamp or a gasoline camp 
lamp like this.” 

He opened a locker and pulled out a lamp 
of the type that uses an incandescent mantle 

“Well,” said Pendleton as he leaned back 
on one of the cushioned bunks and examined 


you re 
camp 
and if 


the 


the fittings of the screened window, “it cer 
tainly is a comfortable little home on wheels. 
Gives me about the same sensation I'd have 
in the cabin of a trim little motor boat. 
What do you do about keeping warm in 
winter 2?” 


Gus laughed. (Continued on 1 33) 
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CLAMPS™ 


must be good clamps 


You can re-sharpen a 
dull edge, can drive nails 
with an off balance ham- 
mer but 
must hold or they spoil 
work. That is why indus- 
try has standardized on 
genuine ‘Jorgensen”’ 
Clamps to save time, 
work and hands If your 
Standard and dealer can’t supply or- 
special ty pes from der direct. sen id all engioe, 
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uses. Send $1.00 Chicago—U.S.A. 5 Ne. } Duaurews— 
with order and — 
pay postman the 
valance 











your clamps 


Pony Miniature Genuine Jorgen- 


tS 









Catalog 
FREE 


Pony 500 Fit- 
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4,’ pipe. Makes clampsofany sony ct 
Send $2.00—new low price—plu stage (6 
lb.) for Fittings for 2 Pony 600 C oy 
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18” METAL TURN- 
LONGI- 


No. 355-6x y y M 
ING LATHE WITH LONG 
TUDINAL SCREW "EE 
Length overall 30”. Machined 








FEED 
semi-V ways Thre aded hollow spindle No. 0 MORSE 
: ERS i-step pulley mounted between TWO 
‘GS. TAPERED TAKE-UP BEAR 





tailstock set-over Compound carriage travel 
on semi-V ways gibbed for take-up. Compound swivels 
thru 260 Included: Two 60° centers, tool post assembly 
and 4” face plate 3” four jaw chuck $3.50; 4” chuck 
$4.50: Chuck adapter bushing 50 cents. Tapered arbor 
with flanges and nut and 4” chuck 89 cents. Send $2.00 


with order, balance C. O. D. Shipping weight 30 Ibs 


BALKO ELECTRIC MOTOR & SUPPLY COMPANY 
Dept. C-12 10 S. Clinton St. Chicago, tl. 











COMPOUND SLIDE REST 
Only $375 


Complete 


Here is equipment that wil! enable 
you to do metal turning right on your 
own lathe. A compound slide rest 
that can bemade to fit most any lathe 

Has transverse and longitude fee i. 

Compound slide base revolves on 
cross side. All ways carefully ma 
chined and gibbed for adjustment. 
Fine tool post, rocker wash- 
r, and cutting bit included. 
Worth much more. ake 
advantage of _ sensa- 
tional! **buy tush $1.00, 
balance C. O. D. 


PHILADELPHIA 
MACH.NERY CO. 
603 Arch St. 
Philadelphia, Pa. 
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Profitable business of your own. With Sim 


plified Arc Welding. Used car motor and 


chassis lets you ‘* Build Your Own’’ and save 
$300 to $500 30 DAYS TRIAL— EASY 
““PAYS—FOR_ITSELF’’ TERMS. FREE 


Valuable Book if you tellus you’ reinterested. 


HOBART BROTHERS Co. 
x P-126 Troy, Ohio 





ARE YOU 
‘Unhandy’’? 


At last a service and repair manual has 


been made for the auto owner who is not 
a mechanic. Here are hundreds of ‘“horse- 
sense’’ methods for keeping your own car 
in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non- 
technical language, made clearer by draw- 
ings and simple diagrams, what to do no 
matter what goes wrong—how to make 
temporary or permanent repairs to the mo- 


tor, carburetor, ignition, lights, starter, 
radiator, chassis, running gear, body, fen- 
ders, top, and even the garage. Will give 


you more understanding of the mysterious 
“insides” of a car than anything you ever 
saw. Service men will get a world of new 
ideas from it too. 192 pages, full strong 
cloth binding, pictures on every page. Only 
$1.00. Sent C. O. D. plus few cents post- 
age. Ask for “AUTO KINKS.” Writéd to 


POPULAR SCIENCE MONTHLY 
353-4th Ave. New York, N. Y. 
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Dared to Write! 


Furtive glances. Whispered words. 
Concealed remarks. Who ever would 
have been so foolhardy as to commit 
them to writing would have signed his own 
death warrant. What were these communi- 
cations which for generations could only be 
transmitted from mouth to ear? It was 
the rare wisdom of the ancients; age-old 
truths which tyrants and selfish rulers 
sought to suppress, knowledge which they 
knew would give man power, independence, 
mastery of life and the ability to attain 
his highest ideals. Today, these secret 
principles, once withheld from the masses, 
are available to the sincere, to you if you 
seek the fullness of life. 


SEND FOR FREE BOOK 


The Rosicrucians have for centuries, in 
distant lands, preserved this knowledge, 
kept it in secret archives. They have always 
made it available to men and women who 
sought progress in life by making the 
utmost of their natural talents and abilities. 
They offer you a free copy of “The Secret 
Heritage,” which explains how you may 
receive these startling facts. Address: 


Scribe H. F. E. 
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San Jose California 
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GUS GIVES SOME 
TIPS ON TRAILERS 


(Continued from page 132) 


“One of the advantages of living in a motor 
trailer is you can follow the birds south in 
the fall, and you needn’t ever stay where it’s 
cold enough to need heating. But if you do, 
an ordinary small oil stove will heat up this 
small space in no time at all. In fact, you'll 
have to turn the burner ’way down to keep 
from getting too hot.” 

“Yes, that would be the solution, all right,” 
Pendleton agreed. “And I suppose if you 
were in a camp where street current was on 
tap, you could use a small electric heater and 
avoid the kerosene smell. Heat insulation 
would help a lot on that. Is there any heat 
insulation in this outfit ?” 


*C. URE,’ Gus replied. “There’s a double 
floor with a layer of cork board between 
the layers, and the walls and top have heat 
insulation between the outside and inside 
surfaces. But the purpose of the insulation 
is not so much to make it easy to heat in 
winter, as to help keep it cool in summer. 
Most camps that cater to trailer tourists fix 
things so that you can park under a tree, but 
if you had to park out in the sun, the inside 
of this outfit would get as hot as an oven in 
no time at all without the insulation.” 
“Guess it takes quite a little more gas to 
tow an outfit like this doesn’t it?” Pendleton 
auestioned. 
“Bring up that subject with a motor-trailer 


enthusiast, and you'll have a real argu- 
ment on your hands,” laughed Gus. “Of 
course, it stands to reason that you can't 


pull an extra couple of thousand pounds along 
without using more power to do it, and more 
power means more gasoline burned. But the 
increase not at all in proportion to the 
increase of your load. 

“Suppose, for instance,” Gus continued, 
“that your car weighs, say, 3,000 pounds or 
thereabouts, and your motor trailer weighs in 
the neighborhood of 2,000 pounds. Adding 
the trailer would increase your total load to 
5,000 pounds. If weight were the only thing 
that counted, and you got fifteen miles to 
the gallon without the trailer, you should 
get only nine miles with it. Actually, you'll 
probably only do a mile or two less to the 
gallon with the trailer than without it.” 

“How do you figure that out?” Pendleton 
asked. 


is 


T'S all a matter of friction and wind 
resistance,” Gus pointed out. “On level 

ground, it takes mighty little power to over- 
come the friction of a pair of roller bearings, 
even when they are loaded with 2,000 pounds, 
and the wind resistance at moderate speeds 
doesn’t amount to much if the outfit is 
streamlined a bit. So the only time you really 
use more power is in getting the load started 
and in pulling up hill. Part of this you get 
back, because the extra weight makes you 
coast better on gentle down grades. Of course, 
if you will burn up the road at high speed, 
the wind resistance is bound to make a 
difference.” 

“Want to sell this outfit ?” Pendleton asked 
suddenly 

“Not on your life!” Gus grinned, “but I 
can give you the names of some concerns that 
make trailers of about the same type.” 

“Who are they?” Pendleton asked, fishing 
out a notebook and pencil. “My landlord's 
getting a bit uppity. Guess I'll walk out on 
him, buy a trailer, and the wife and I will 
head for Florida for a couple of months. 


I can afford it if I don’t have rent to pay 
here.” 

“He won’t be the first landlord that has 
been handed a jolt like that these days!’’ 


Gus chuckled, as he pulled a bunch of trailer 
catalogs out of a drawer. 
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ing public. 


36 Years’ 
Experience 


This organization has 
been in the business of 
helping inventors for 
thirty-six years. A large 
staff of Patent Special- 
ists gives you expert ser 
vice Fees reasonable 
Deferred ar 
ranged Questions an 
swered. Facilities se« 
| ond to none. Be sure to 
get these valuable books 
They may save you 
time, expense, even 
later disappointment. 


payments 


Don’t Delay 
Action Counts 


Don't delay needless- 
ly The Patent Laws 
favor the man who 
prompt and diligent. It 
costs you nothing to 
learn immediately 
what to do and how to 
do it. Write a letter, 
card or use the handy 
coupon at once. 


is 


















E VicTto rm 
REGISTERED PATENT ATTORNEYS, 
Main Office: 710-P, Victor Building, 


Washington, D. C. 


Send me FREE copies 


tection’’ and ‘‘When 


(Note: Same 
fices listed 
¢ Name 


ab ) 


} q Street and No 


City or Town 


State 


rdvertisements in this magazine 


Other Offices: 1007-C, Woolworth Bidg.. New York: 1445-C, Monad- 
neck Bidg., Chicago; 514-C, Empire Bidg., Pittsburgh; 1010-C, He- 
bart Bidg., San Francisco; 736-C, Security Bidg., Los Angeles 

of your books, 
and How to Sell an Invention’’ 
books supplied by any of branch of- 



































































a 
PATENT Proj; 


4 800% For 


This book tells you: 
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you need a Patent. Simple 
but important steps to 
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Tiny Homemade Planes Bring New Air Speed 


pilots who fly in races one season 
will spend possibly $2,000 to 
step up the speed for next season. 
Fixed landing gear disappears, 
and retractable gear takes its 
Wings are shortened, and 
flaps are installed to slow dow n 
landing speed and make the fly- 
ng gas tanks just a little safer 
Since each plane has a win- 
of only three years, 

ert themselves to put 

all the speed possible into a new 
t will win first 

the various races first 

But the 


1othing as con ired 


place. 


hazards of 


with the dangers of testing. Im 
agine yourself strapped astraddle 
hurtling through 
nour, 


a broomstick, 
the sky at 250 miles an 
diving on a measured course at 
300 miles an hour for a speed 
check, dropping like a_ brick 
with a “dead stick’ for what 
threatens to be a disastrous 
landing 

“Whenever you walk away 
from a landing,” the pilots say, 
“vou have made a good land- 
ing.’ Ralph Bushey, young Inglewood, Calif., 
pilot and plane designer, failed to walk away 
from one. He built a low-wing monoplane 
which he thought should do at least 260 miles 
an hour After testing the inverted, air- 
cooled engine on the ground, he hopped or 
test flights. On his first six 

} 


for a series of 


I 
hops, he ascended only high enough to clear 


the fences and power lines around Mines 
Field, testing latitudinal and longitudinal sta- 
bility. Gradually he opened the throttle until, 
on the sixtl 

turning 2,800 rev 
out 2¢ 


flight, his 214-pound engine was 
pouring 


lutions 
} 


horsepower to the spinning propeller. 


a minute, 


seventh, he climbed to 


N THI 
There, while feeling out the plane, his air 


peed meter indicated 230 mi 


1) teet 


denly, his motor quit 

I was oing like a bat one noment,’ 
Bushey told me later, “and the next I was 
dropping like a stone, hoping to get down 
right side up. You know, landing at 1 

hour with no prop to pull you along ts 


mies 


uite a trick, particularly when you have no 
hock absorbers. Well, I had no ‘chute, and 
therefore no choice. Boy, was that landing 
stiff! I had forty 
to help the take-off, instead of the usual ten 
It felt almost like I was skidding along the 


4 
pants 


pounds of air in the tires 


runway on the seat of my 
Bushey repaired the ailing fuel line, and 
later took off to check the little plane’s speed 
on a measured course. He spiraled upward 
swung out over the Pacific Ocean, dived 3,000 
feet onto the course to pick up all possible 
speed, then flattened out so the clockers could 
catch him going by in level flight. From 30¢ 
miles an hour at the foot of the dive, the air- 
speed meter settled back slowly to 280 
ae 60) 


heared the 


motor 


Then, as though a knife | 
his propeller, cowling, and 


dropped from the nose of tl ny craft. In 


Supports, 

Bushey cut the switch, hoping to save 

to rebuild it for forth- 

and a moment later rocketed 

mile from Mines Field 
: 


The two mounds of hay saved | 


stantly, 


enough » plane 


eemed certain 


Lee Miles, 


(Continued from page ) 


one of the country’s leading builders and racers of small 
planes, making final adjustments on his engine mounting before a flight 


they could land without the engine, for the 
sole purpose of maintaining control. For to 
drop below a safe landing speed means that 
the engine would pull a ship nose-down into 
the earth. Since some of the planes have only 
thirty-six square feet of wing area, speed is 
essential to maneuverability at both high and 
low altitudes. 

When an engine fails, a pilot wastes no 
time in seeking out a landing place and drop- 
ping the nose toward a flat space on the 
earth. “These ships glide like bricks,” com- 
mented Lee Miles, one of the veteran pilots, 
before jumping off for a test flight recently 

Ten minutes later, Miles was easing along 

100 feet up, when his motor stopped 

shoved the stick forward, jumped the 

over a triple bank of power wires, 

guy wire with his propeller on the 

way down, and landed between two rows of 

parked automobiles with only inches to spare. 

“That breaking guy wire sounded like the 

plop of a rifle,’ he said, after his ship stopped 

rolling. But it left no more than a smudge on 
the leading edge of his propeller 

On another test flight at Springfield, Mass., 
Miles was taking off with a tankful of gas and 
a load of sand when the engine quit. His 
wheels touched earth at a speed well above 
110 miles an hour. Immediately he jammed 
on his brakes and skidded 450 feet, stopping 
less than six feet from what seemed a sure 
crash. 

R. A. Kling ferried his ship from his garage 
at Lemont, Ill., to Cleveland, where he un- 
dertook a thirty-minute test flight. He took 
off without difficulty and was breezing along 
the tree tops well above 200 miles an hour, 
when suddenly something struck him a ter- 
rific blow on the forehead. “Automatically,” 
he related, “I pulled back on the stick. When 

regained consciousness, I was up 3,500 feet.” 


BSERVERS on the ground told him, after 

he landed a few minutes later, that the 
cockpit cover and the hatch had torn away 
warning, knocking him out as they 
flew past his head. Flying parts tore out three 
ribs from the right wing and ripped a gaping 
hole in the leading edge. Within a few weeks, 
Kling had repaired the damage and was once 
speeding through the sky in his tricky 


without 


ts put their ships through 
vers, but others give them 
book Joe Jacobson runs 


hip after every structural 


change, from spinning it, to div- 
ing it to terminal velocity and 
pulling out sharply. He starts at 
6,000 feet, over the Kansas City 
airport, where he conducts a fly- 
ing school, and completes his 
dangerous evolutions well above 
2,000 feet. That gives him 
plenty of room to attempt a re- 
covery if anything goes wrong. 

He starts his spins with a sin- 
gle turn, then makes two turns, 
and increases until he’s wrap- 
ping the ship up in six or seven 
tight turns. First he tries the 
spins with the ship empty, then 
fully loaded with gasoline and 
sandbags. Following these severe 
tests, he dives the little ship un- 
til it reaches terminal velocity, 
around 300 miles an hour, when 
he pulls out. If any wing flutter 
or vibration is ever to develop, 
the fault will show up during 
this vertical dive 

“She’s a tricky little baby,” he 
explained when I asked why he 
subjected the plane to such se- 
vere stress. “She had no adjust- 
able stabilizer, and if the engine 
is not O.K. and she’s out of balance—tail- 
heavy or nose-heavy—I could get into a lot 
of trouble with the little devil. So I give her 
the works before I'm bothered trying to dodge 
other planes in a race.” 

Because the cockpits are so tiny, few of the 
pilots carry bulky parachutes. Yet they dare 
to fly the little machines far from their home 
ports, and occasionally engine failure, storm, 
or fog drives one to earth. How they bring 
their ships down at high speeds and remain 
upright is still a mystery even to the flyers 
themselves. 


LTHOUGH the newer planes are equipped 

with retractable landing gear, the pilots 
prefer to bring them down on their bellies 
rather than on their wheels once the prop has 
stopped turning 

“Why take that chance?” I asked Jacob- 
son, as we stood near the edge of Mines Field 
in southern California, watching Harry 
Crosby bring his new low-wing job in for a 
landing 

‘“He’s comin’ in hotter’n a firecracker now,” 
Jacobson explained, ‘and if he had some prop 
drag to fight, he'd drop pretty fast. On wheels 
he might roll into trouble, or ground-loop; 
but he could come in on the fuselage and 
skid to a stop in a fifth the distance.” 

What you and I see when these planes 
are cavorting around the skies are pilots 
with nerves of steel, and planes capable of 
taking tight vertical turns around the pylons. 
But they represent far more than merely a 
thrill. Many of the larger planes, and their 
refinements, are copied from these. On these 
appear the newest developments and devices 
as soon as inventive minds turn blueprints 
into practice. 


N THE past, the fast racers were wire- 

braced and strut-braced, with no retracta- 
ble wheels. Now, the speediest jobs carry fish- 
like bodies, with no external struts and wires, 
and their wheels feld up into their bodies 
Cleancut bodies and wings swept the field at 
the National Air Races at Los Angeles this year, 
as Roger Don Rae demonstrated by whizzing 
around the course at 248 miles an hour in his 
full-cantilever Rider racer, a machine that 
looks small enough to be trundled under the 
bed at night. And they're the product of dare- 
devil designers who spend their own money 
and risk their own lives to prove that the 
dangerous little ships are built to get up and 
go places. 
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